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Sequential AL U

from keras.models import Sequential

model = Sequential()

Fo— LSRRI . add() HEEGER, BUMRKCT — AL

from keras.layers import Dense, Activation

model.add(Dense(output_dim=64, input_dim=100))
model.add(Activation("relu"))
model.add(Dense(output_dim=10))
model.add(Activation("softmax"))
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from keras.optimizers import SGD
model.compile(loss="categorical_ crossentropy', optimizer=SGD(1r=0.01, momentum=0.9, nesterov=True))
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model.fit(X_train, Y_train, nb_epoch=5, batch_size=32)
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model.train_on_batch(X_batch, Y_batch)

e, BATATLAGE AT AR BATRORB AT IEAl , AR RARL A A 2 AT TR ESR

loss_and_metrics = model.evaluate(X_test, Y_test, batch_size=32)
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classes = model.predict_classes(X_test, batch_size=32)
proba = model.predict_proba(X_test, batch_size=32)
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sudo python setup.py install
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sudo pip install keras
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import numpy as np

a = np.array([[1,2],[3,4]1])
sum@ = np.sum(a, axis=0)
suml = np.sum(a, axis=1)

print sume
print suml
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1. Linux ZAThi

linuxG1RZ ZAThR, ASCHFUER TS R BT ubuntu 16.04 LTs — T, X T RKEZECHT K
BiUbuntuEL ARG ETE A, SAMMFFRALX; B—JH, UbuntuZNvidia® /7 LA 46 K 250K
JEEESIRERREGA £ . D AAEBUE FHUbuntu Kylin, ZRIEEEATSEEFRRN, TEHET AR
X RAE I DIResE i H”, /RH15. Ubuntu 16.04 LTS T &Mtk :

http://www.ubuntu.org.cn/download/desktop

Ubuntu  Community  Ask! Developer Design  Discourse  Hardware  Insights  Juju  Partners  Shop Mare -

ZHE REE =REM  FL O F®R T BE 0 TH

TE o M ZHE BREE =\ Ubuntukylin BETE;  Ubuntu flavours

T #ERUbuntu % il

Ubuntu 16.04 LTS

Download the latest version of Ubuntu, for desktop PCs and laptops. LTS stands For T
long-term support —which means five years of free security and maintenance

updates, guaranteed
i . Alternative downloads and torrents »
Ubuntu 16.04 LTS release notes &

Recommended system requirements:

& 2 GHz dual core processor or better

@ 2 GBsystem memory

@ 25 GB of free hard drive space

@& Either a DVD drive or a USB port For the installer media

& Internet access is helpful

BRI E, TR IR E


http://www.ubuntu.org.cn/download/desktop

CEN=l A Edsdn

2 Ubuntufl a3 AR & o T2

www.Itbaizhan.cn

o TATFRAL FTIF 2o HA

n\fﬁﬂ“?/x
>>> sudo apt update
>>> sudo apt upgrade
# WAEpythonLil T & 1
>>> sudo apt install -y python-dev python-pip python-nose gcc g++ git gfortran vim

o LALIBENNHEE FTHF 2om FiA:

>>> sudo apt install -y libopenblas-dev liblapack-dev libatlas-base-dev
3. CUDAJT KRB i (cpuini By
IR RAOER Hcpuhmi®, ATkt it B4R - T 2CUDA8.0

AL

https://developer.nvidia.com/cuda-downloads

ython

Select Target Platform €@

Click on the green buttons that describe your target platform. Only supported platforms will be shown.

Operating System
Architecture @
Version

The base installer is available for download below.

Download Installer for Linux Ubuntu 16.04 x86_64

Installation Instructions:

1. "sudo dpkg -i cuda-repo-ubuntul604-8-0-local_8.0.44-1_amdés.deb”
2. "sudo apt-get update”
3. "sudo apt-get install cuda’

» Base Installer Download (1.9 GB) &

The CUDA Toolkit contains Open-Source Software. The source code can be found here.
The checksums for the installer and patches can be found in Installer Checksums.
For further information, see the Installation Guide for Linux and the CUDA Quick Start Guide.

ZJEFTHT Zom BN

Related Links

CUDA Quick Start Guide
Release Notes

EULA

Online Documentation
CUDA Toolkit Overview
Installer Checksums
Open Source Packages
Legacy CUDA Toolkits
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>>> sudo dpkg -i cuda-repo- ubuntu1604 8-0-1ocal 8.9,
>>> sudo apt update I an Cn

>>> sudo apt install cuda

H S & LT -
L4 ’{%‘CUDAE% ﬁ&j]H@}I A/TRE I‘E Lty iE'J)\

>>> sudo gedit /etc/bash.bashrc

%E bash.bashrcijFquﬁﬁﬁﬂi

export CUDA_HOME=/usr/local/cuda-8.0
export PATH=/usr/local/cuda-8.0/bin${PATH:+:${PATH}}
export LD_LIBRARY_PATH=/usr/local/cuda-8.0/1ib64${LD_LIBRARY_ PATH:+:${LD_LIBRARY_ PATH}}

ZJG source gedit /etc/.bashrc BIA] [E]FE, TE i B

>>> sudo gedit ~/.bashrc

fE bashee VRN EARFIAIZS CHRGHRATR 25, 7E ~/.2shec VRNIEDAD)
o Wik 72 2o M

>>> nvcc -V

SAFEIM Y I nvecmEas HM G S, IEACUDABCERII T . I EE RS

4. I#EEcuDNN (FII%)

E W T2 TG Z IS B, =R AR — AR RER BB Linux H BTEL & cudnn-
8.0-win-x64-v5.1-prod.zip. I #ifif K Z 4 Heudal X%, B Abins include- lib, =12
e S 1 2 2 CUD AR 3B JT B 55X W SCHE I, AR 2 A -

>>> sudo cp include/cudnn.h /usr/local/cuda-8.0/include/
>>> sudo cp 1ib64/* /usr/local/cuda-8.0/1ib64/

Keras/E 22 f45 4
R T KA 2
i v P

>>> sudo pip install -U --pre pip setuptools wheel

>>> sudo pip install -U --pre numpy scipy matplotlib scikit-learn scikit-image
>>> sudo pip install -U --pre theano

>>> sudo pip install -U --pre keras
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>>> import theano
>>> import keras

WRBAEMIRTR, R E LM

KerasP M ix &

o &M ER I keras/qiim £ 2o A

>>> gedit ~/.keras/keras.json

o [if'Etheano X/ 1£ 2 HiA:

>>> gedit ~/.theanorc
FEANUT:

[global]

openmp=False

device = gpu

floatX = float32
allow_input_downcast=True

[1lib]

cnmem = 0.8

[blas]

ldflags= -lopenblas
[nvcc]

fastmath = True

A0SR A BT 2% Y 2 CPU IR H}jZIK AR .theanorc SCHFRCELNT :

[global]

openmp=True

device = cpu

floatX = float32
allow_input_downcast=True
[blas]

ldflags= -lopenblas

2 Ja i LA iiEkeras & 75 &4 B ) A8 24T H Hi A Python i 2 #E A Python 22 i i 24 T35 -

>>>import keras

%%%?Tﬁ%%, }?Ei/\?TEUHjﬂéﬂ:Eiﬂ31m, LLZQ cnmem %%Tm”) ((3PLJHQZ§611?) %B Keras&tEiézﬁiiﬂét
T

UIBESIES
A
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Python Q0 78

www.Itbaizhan.cn

from theano import function, config, shared, sandbox
import theano.tensor as T

import numpy

import time

vlen = 10 * 30 * 768 # 10 x #cores x # threads per core
iters = 1000

rng = numpy.random.RandomState(22)
x = shared(numpy.asarray(rng.rand(vlen), config.floatX))
f = function([], T.exp(x))
print(f.maker.fgraph.toposort())
t0 = time.time()
for i in xrange(iters):
r = f()
t1l = time.time()
print("Looping %d times took %f seconds" % (iters, tl - t0))
print("Result is %s" % (r,))
if numpy.any([isinstance(x.op, T.Elemwise) for x in f.maker.fgraph.toposort()]):
print('Used the cpu')
else:
print('Used the gpu')

EGTX 970 F T, WiHg R AM 20217, E—HfFzHE & 198, AL T tb. Hig b, HHib
BENH3.3GHZMCPU, MRV iZ275h%, HAF B ssdfl A ARRE T 101 O &5 E

Keras" mnistZ 0 A2t

T #iKerasH &£

git clone https://github.com/fchollet/keras.git
cd keras/examples/
python mnist_mlp.py

R TICEEHTT, B, kerasZdEsE k.
SR T2

HTAEEACERIBE ST R TR, FoRR A A R AR TR a8, DRI SRS A oA P o Y < R B A A e
GRS R Z AL A RGeS R AT W FSNEER], WO &2k H
#|scp173.cool@gmail.com S 1EE BUFHL R,

AREREAFHTARFIE XA R S, R B HOE SR S SO FEIRR , IR ZBIRA o ir
R A A S P E R R e g RR

1E#: SCP-173 E-mail : scp173.cool@gmail.com WIHREFFE K IS2IH SHBL, AT Lo
{&: SCP173-cool, EYIHFTEENT]


https://github.com/KaiwenXiao
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YA TP R RS, WRFEEBIE S1EESCP-1731 R, MR AIARAE ALK
Fewt, W REIERIEATTERBR]

XHEBFEGA—T, EHEAEWAEWIndowsIIE P TIREA T BBTTE, — 72 K Windows s
PLFHESRFE R 2, AR XEARSE4; A7 H, Linux R4 FXTER SR WU R ATk
23 [A) I RS RE F DD RESCRFAT o AREES Linux BSR4, I K2 0T KPR EWindows T 57
EERIERYTE, A B SCEX AR

ST T SATLARE A4 e B 15 B
L E
IRER B EHEBHPIAR, I ETRFREN ARLTM, RWER I FRE:

o FHR: XQ9MISukz170% 5

e CPU: i7-5830K&\i7-6700K M H L bl

o WIF: MNA, BAR32GLL L, RIEEHRAK4EE L 8IEIE

e SSD: fbEMEIASHEA:, ZAH256GLAE

e ZF: NVIDIA GTX 1080. NVIDIA GTX TITAN. NVIDIA GTX 1070. NVIDIA GTX 1060 (Jii/7 Ao cEil, I
H# W R— R4, A DR EACE I EOE L2 5t FlanXo9tl 5 Ttz 2 v LR HI x4 1) 2. )

o HIJF: HMFANWIARIIBE, —MBA R OS5 IN200WHIH]

RAEACE

IR T B8RSR, IREGR ZEATIROCR H B E A R T A, ABAHT RN E
IRLNT LA

e CPU: IntelZ8 =ACisFIi7 LA &5 7= s [F P REAMD A &= 7= i
o NTFE: BARRAGLLE
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Python Q0 783

CPUHA WWWItbaIZhanCn

o KEZHMCPUHRM LIHFEZL &R, AR ERHACPUNGE, #rl LME H L2 &Rhas . XI5 IIHEXT T IR
#CPUSEREFI Z I TCPU L M K 4

ython

R

o WAREH)B-RZIENVIDIAL TR FEUENVIDIA GTX RS RIS 58— M EUF R TAENVIDIARIGT R, #A
EWECR IS BRI TIE &, FIU nwIdIa 6T 910 ~  NVIDIA GTX 450 F55.

o MAREHIERNELA EHGTXEII R (A5 EHWARAM) |, IB2EREEMSEHZFIE, FA#Es)
TRGPUTREA 5) A A I R B AR

o MREHREE, BRKZIEI Hpseee , ATI sese HERMA T4, AL HEEM FHCPUNIE

o WNHRAEHEE HPascalZEiHHBF ( NVIDIA GTX 1080 , NVIDIA GTX 1670 %) , & HBEAEZ G RYBD B HHik#E visual

Studio 2015 FH CcuDA 8.0

FEART R IR
1. Microsoft Windows A

KT WindowsHI A ize s, A NSRZUE VO T 50 = MERERBILE R A windows 10 VENEANIAE, Hio
%IH%IBZIKEMEE'@@EEL%%%% Windows 7 Eﬂﬁ‘[, ZIKX}Z:«L%’IQTU\ Windows 10 4/157"73?7,{}/1::&%1&1??%@0 Xj‘
T"Windows 105@2@??%21—(15'_5*%, %%@T«M%ﬁﬁ Windows_10 enterprise_2016_ltsb_x64 {/Ej'\j%ﬁﬂjf/ﬁi%o

X EAEEEIMSDNICE IRIR T4, RIS B NIUFH /RS T AT 2E Brisd By sk

A\ T Tell You

il RHRFTR HExET, Sl EE Go!

MSDN eRBTREE SEES
) Windows 10 (Multiple Editions) (x64) - DVD (Chinese-Simplified)

IAM#R HiE

1 Windows 10 (Multiple Editions) (x86) - DVD (Chinese-Simplified)
RRES | wx-mE

Windows 10 Education (x64) - DVD (Chinese-Simplified)
~ =5

FEARTR TEEE ) indows 10 Education (x86) - DVD (Chinese-Simplified)
ARG FH-FE ) Windows 10 Enterprise (x64) - DVD (Chinese-Simplified)
Compute Cluster Pack wiE ~I Windows 10 Enterprise (x86) - DVD (Chinese-Simplified)
e ece Server 2003 E%:#(0) 1) Windows 10 Enterprise 2015 LTSB (x64) - DVD (Chinese-Simplified)
Small Business Server 2003 R2 1 Windows 10 Enterprise 2015 LTSB (x86) - DVD (Chinese-Simplified)

I Windows 10 Enterprise 2016 LTSB (x64) - DVD (Chinese-Simplified)
Windows 10 Insider Preview 10074
Windows 10 Insider Preview 14295 X#EHE  cn_windows_10_enterprise_2016_ltsb_x64_dvd_9060409.iso
Windows 10, Version 1511 SHA1 9E405E950830D2A196565BCA3SELIS2FICFAD296D
Windows 10, Version 1607 XX 3.56CB
Windows 2000 RKARE  2016-08-11
Windows 3.1 (16-bit)
W!njows 3 ;lﬁ_b't) ed2k://|file|en_windows_1@_enterprise_2016_ltsb_x64_dvd_0@6@409.iso|3821895680 | FF17FF2D5
Windows 3.11 for Workgroups (... 919E3A56@8151BBC11€399D1 |/
Windows 3.2 (16-bit)

| Windows 7

EE Windows 10 Enterprise 2016 LTSB (x86) - DVD (Chinese-Simplified)

WtARTIR

FEEMHT SRR


http://msdn.itellyou.cn/
http://msdn.itellyou.cn/
http://weibo.com/207156000?is_hot=1

mlg i et —'—ﬁ‘z = =
ST U L[~ e gat= =Y == (=) e L on
www.itbaizhan.cn

ed2k://|file|cn_windows_10_enterprise 2016 _ltsb_x64_dvd_9060409.iso|3821895680|FF17FF2D5919E3A560151BBC11C399D1 | /
-d > ; ; B
2. JiEH S Microsoft Visual Studio 2010 - 2015

(ZLECPUMRAIE I ZE4E)

CUDAZm % #% A Microsoft Visual Studio, fitAM2010-2015, HF cuda7.s L7

$¥2010. 2012. 2013, cudas.e fNZHF2015MAY, AR visual studio 2015 Update 3 o [FIFEELHENY
HH TV Ak

ed2k://|file|cn_visual_studio_professional_2015 with_update_3_x86_x64_dvd_8923256.is0|7745202176|DD35D3D169D553224BESF

o
[ <4

| URAAE | | snzar owsnze Go

MSDN SR BHEE -
I Team Foundation Server Express 2015 Update 3 (x86 and x64) - DVD (Chinese-Simplified)

7 Visual Studio Enterprise 2015 with Update 3 (x86 and x64) - DVD (Chinese-Simplified)
T Visual Studio Professional 2015 with Update 3 (x86 and x64) - DVD (Chinese-Simplified) [EZTTY)

TARmE ‘ P - ek
| wmEE EE

FREARTR

Visual Studio 2013 Update 2
Visual Studio 2013 Update 2 RC
Visual Studio 2013 Update 3
Visual Studic 2013 Update 4
Visual Studio 2013 Update 5
Visual Studio 2015

Visual Studio 2015 CTP 5 (Versio...
Visual Studio 2015 Preview

Visual Studio 2015 RC

Visual Studio 2015 Update 1
Visual Studio 2015 Update 2

Visual Studio 2015 Update 3

Visual Studio LightSwitch 2011
Visual Studio.NET
Visual Studio.NET 2003

| BERS
EEE

| @ARTA

BERIELE T RETT

3. Python*M%&

python M5 i I HEAH FH R 71 R4 ipython & 1T hitAnaconda, AnacondarzPythonikZ &4k
HEA TR ER A, BECEER TIRZMFHE T APythonF. X THaEAIT ESRES
STEIRAAT, W ZSE ancondaz.7 JRAS, WEREERMEA anacondas.s AWM A XK, XTRE
FIHpython3. 5 R FEA MINAE B4 &Rk, ASCERIAEM anacondaz.7

Nk Anaconda

4. GCCHm I

gec/g++EWindows G5 Linux PR 355 K — 1 ZH o ANE EcpuliAN D £ gpu i AR 75 224


https://www.continuum.io/downloads

s isqets o EETE =
R @—?—E- AERR
BEGCCHIRIIIG ., A AL RPRET 22, o 7846234 S~ python

www.Itbaizhan.cn

e MinGW Minimalist GNU for Windows, % #:lfAnaconda< J57ECMDE# Powershell 14 A :

conda install mingw libpython

e MSYS2 —#4risE H A S DA HA T Python? i, FiZi2éAnacondasyis IR K HIAE , AR A A SHERE %
FEMSYS2, Wl A TR AR LR, ASURFEEIR

5. CUDA

(CUfsf FHCPURRUA R w622 4E) CUDA Toolkit/2NVIDIAZ B 1H [ GPUZmAR R (LA Al THA, t2IKsh
R EZODEA TR, BHEBELECUDAS.ORIA T2l https://developer.nvidia.com/cuda-
downloads

FETHZIE, RPRER, AU PR H R, AL, EATFELE, WREFSHIE
o

6. (Ali%) INiEZECUDNN

ME W3R B B, =R, WA R — Rt BB R B SO Windows H BT
fEcudnn-7.0-win-x64-v5.0-prod.zip. P #EUEE HEE 4 A cudafI SO, BIEAbins include- lib,
B =S E B 2 SE CUDARY M7 7 35X B SCHE -, BRIASCHFSEAE . c:\Program Files\NVIDIA GPU

Computing Toolkit\CUDA

Keras MEZE$5 2

Kerasi®F ¢ JHEL E T Theanos TensorflowtEZE 223 1 | Fir LAY Jo BEHE AL IS EAEZR AN 7 SR
HulTensorflow /A FrWindows A, FrLAARSGEH Theano%eE RITT FECMD AR 21 T8k
HPowershell T i A :

pip install theano -U --pre
pip install keras -U --pre

BCE BRI R R, H (HT# 2 B4 git, conda install git)
pip install --upgrade --no-deps git+git://github.com/Theano/Theano.git
WEEE

FEIRHY I A B> B I -> B -S> PR A B> KRG i H B path, A0


https://developer.nvidia.com/cuda-downloads
https://developer.nvidia.com/cuda-downloads

th:lgsiéile‘a
Bl o F AT
C:\Anaconda2;C:\Anaconda2\Scripts;C \p a2\MInGW Q¢ 78346234 55%E-Pyth0n

\bin;C:\Anaconda2\MinGW\x86_64-w64-mingw32\1lib;
Itbaizhan.cn
TR, ACKAnacondaZid: 2 CIMR H3, B E CWENHITES; 7 IMEZ T ZEEgec/g++IT %

HIMSYS277 21, EIFE B M MInGW L, FHAMAH N AE 2o

JaH A TEPYTHONPATH, FEUs N

C:\Anaconda2\Lib\site-packages\theano;

o B BINJE U
FTFF c:\users\ YHiJH/ 4\ keras JEBSCHE TN HY keras.gson SCHFRNT -

{
"image_dim_ordering":"th",
"epsilon":1le-07,
"floatx":"float32",
"backend":"theano"

}

o TheanollIEECE 7L H, MEZ c:\users\ a1 4\ , FTEE .theanorc.txt o X EGERT LA &
M TheanoHconfigparser.py>kif4: . TheanoZ:fEAnaconda\Lib\site-packages ™t .theanorc.txti % :

[global]

openmp=False

device = gpu

optimizer_including=cudnn #/fcudnniiEai A B, SEhr EAHI,  HERI L E 2 AT 7
floatX = float32

allow_input_downcast=True

[1ib]

cnmem = 0.8 #theanolAFH, WAL AT LA

[blas]

ldflags=  #/lid)4

[gec]

cxxflags=-IC:\Anaconda2\MinGW

[nvcc]

fastmath = True

--flags=-LC:\Anaconda2\libs #/Jl [ e H ot
--compiler_bindir=D:\Microsoft Visual Studio 12.0\VC\bin #'7J% || "5 H o
#E JE AR T

ﬁﬂ%z{ﬁ[ﬁﬁﬁﬁ EI/J/TECPUjJD H}jK %B .theanorc.txt I@@E%ﬁ[ﬂ?

[global]

openmp=True

device = cpu

floatX = float32
allow_input_downcast=True
[gec]
cxxflags=-IC:\Anaconda2\MinGW

2 Jam LA iiEkeras /& 75 48 B ) A8 4 24T H H A Python i 2 #E A Python 22 i i 24 T35 -



>>>import keras

HFEE BHREFRR
L:i:;mg Theano(Tensorflow) backend. WWW. itbaiZhan .Cn

WA, I oKerasil A NI LdET
JiiEE Ui
BRI

A2 ATHHE APython G, HiA

import theano

SHA—RIFER, e RS B, 24K HCNmemMcuDNN (AARFEH T HYIE) ¢
5, IAINEIR, IEMRECE K. WRMEM T windows REEHTEAE, BN _ERTAE
M, debughI ¥, KRB —RMEH, EMEFELEMIETE, BTIEFILR.

pijipryE=i sy
PythonZi5E M :

import numpy
id(numpy.dot) == id(numpy.core.multiarray.dot)

WRAG BN ZERN rarse , VEIHVRIIBR T gpulilidiaf3 2 7404 EblasimE , 4 R I i &
Linux P2 —E i LAMS 2| Falsezs -1 ; WindowsH 5] true AR R, K NAnacondat B4
WE TMKLUINEZE, WRAEE H Openblas P AL I SORRYIER 77 20 R 3K

R B3
B — A3 test.py , WEN:

from theano import function, config, shared, sandbox
import theano.tensor as T

import numpy

import time

vlen = 10 * 30 * 768 # 10 x #cores x # threads per core #XHR[L—Wi 10, Zli—T1, il s
iters = 1000

rng = numpy.random.RandomState(22)

x = shared(numpy.asarray(rng.rand(vlen), config.floatX))

f = function([], T.exp(x))

print(f.maker.fgraph.toposort())

t0 = time.time()

for i in xrange(iters):
r=f()

t1 = time.time()

print("Looping %d times took %f seconds" % (iters, tl - t0))

print("Result is %s" % (r,))

if numpy.any([isinstance(x.op, T.Elemwise) for x in f.maker.fgraph.toposort()]):
print('Used the cpu')

else:



Seprspls 0 LT =
print('Used the gpu'") I_éj%a ° £E$E}A%_JI_I\
traTx 0702 £, sz VYAV TEDRIZRRNG N e, mie b,

BENH3.3GHZCPU, MR iZ275h%, HAF B ssdfl A ARRE T 101 O &4 E

Keras" mnistZ 0 G2t

T #iKerasH &£

git clone https://github.com/fchollet/keras.git
cd keras/examples/
python mnist_mlp.py

FEFFTCEIAT, 2, keras@EESE A
FHSER T
HTVEEACERIF R T M FTRR , JCHEX e a BB R 18, DRI SRS FRAS ] 3 G 1Y 2 A5 A i

GRS R Z AL o ARG ISR AT W FWNEER], WO A&k Hip e
#scp173.cool@gmail.com-5 H SRR BUREC R,

RAFEAG AT BRI, R FER G S1EE 8 SO EE IR, WREIRE R
SR, BRI R IR AT

YE#& . SCP-173 E-mail : scpl73.cool@gmail.com UM AT H KSR S45 8, 7T LA
f&: SCP173-cool, Hi&E+THENH]


https://github.com/KaiwenXiao
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PR IT iR Sequential 54
Sequential &2 W% EHILIEHES
A LAIE et ) Sequential fﬁﬂf?ﬁ*’l\layerH@Ilstﬁﬁ*@iﬁﬁﬁﬂ

from keras.models import Sequential
from keras.layers import Dense, Activation

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

D)

WA LGB add() J7E— DK ayer i AR H -

model = Sequential()
model.add(Dense(32, input_dim=784))
model.add(Activation('relu'))

e e A ZIE M Ishape

R S BN E I A& shape, M,  sequential H%E— 2T E4EZ — Rk T A K fishapef| £
B, e RN R LA S-S P AR R shape, HIATREAENEERIEEX 24 AL
MOTIEARNE — BIREM A LR shape

o B3 input_shape HIKREEFBHIEE—E,  input_shape B MupleZB FI%LHE , H AT LUE
A None , HIFRIAA None MIZE/N ML E T RERAT IEBEEL. SR Hbatch A /NN AL & 7E H .

o fBIB— batch_input_shape HIKBEFZHLGHE—E, KSHE LR batch K/ Mo XS HAETE E R
FER/Nbatchi HeEA M, FllnfEstateful RNNsH o =H5E |, KerasfEN &8It U hin—
*Nonetinput_shape#1t. ~batch_input_shape

o HY2DE, Ml vense , XFHEITHE EHIM AL input dim KFRAEHIHE E A\ K Eshape. —
LE3D IR S HAEIE S AL input_dim A input_length KeAHEH Ashape.



. E AR R
T =EES AL Eshapa AR HTB &I Zhan.cn

model = Sequential()
model.add(Dense (32, input_shape=(784,)))

model = Sequential()

model.add(Dense(32, batch_input_shape=(None, 784)))

# note that batch dimension 1is "None" here,

# so the model will be able to process batches of any size.</pre>

model = Sequential()
model.add(Dense(32, input_dim=784))

N =R T R AR AN Y

model = Sequential()
model.add(LSTM(32, input_shape=(10, 64)))

model = Sequential()
model.add(LSTM(32, batch_input_shape=(None, 10, 64)))

model = Sequential()
model.add(LSTM(32, input_length=10, input_dim=64))

Merge/=

2 sequential A H—"Merge Z& 2| —itH . MergeZ 4 H & — AT LA AN 28T
sequential HIEXNS . FHEIX M T4 M Sequential & F 2] —i :

from keras.layers import Merge

left_branch = Sequential()
left_branch.add(Dense(32, input_dim=784))

right_branch = Sequential()
right_branch.add(Dense(32, input_dim=784))

merged = Merge([left_branch, right_branch], mode='concat"')
final_model = Sequential()

final_model.add(merged)
final_model.add(Dense(10, activation='softmax'))



HFE. AHAERF R

sequential_1 (SE\&ﬁ\éﬁ\Najfba'ZQaﬁkﬁﬂ] 2 (Sequential)

N

merge_1 (Merge)

dense 3 (Dense)

Merge/= X FF—2EHUE LG IFEIA, B!

e sum (defualt): B IC AN

e concat FKIEEREL, FILLEHRAE concat_axis HIREBETSE0E B 4L IR 4hidt AT BR BR
e mul : BICEMEIE

e ave : IKHTH

o dot : FREAHIE, WLLEIT dot axis FREEFSEORMEEZIHI AT

o cos : MH2DIKE (FPIFEFE) At i g g

XA A3 S AR AT DA T A A Al 5

final_model.compile(optimizer="rmsprop’', loss='categorical crossentropy')
final_model.fit([input_data_1, input_data_2], targets) # we pass one data array per model input

WAL Merge ZHR G4 280 mode , DASEIMTTRIMALR R, 140 :

merged = Merge([left_branch, right_branch], mode=lambda x: x[0] - x[1])

MR B4 E LA Keras IR T | X T AN REIB I Sequential fliMerge 2 & 48 ik H &2 245
B, W LAZHE RIS AP

ik
Eﬁ”%ﬁ@zﬁﬁ ?‘Z{ﬂ]ﬁﬁ% l_complle ;E;(j-%j *iﬁf@ﬂﬁo compile %L&E/I\Z\Y@(



Ma ARt

=

o it #roptimizer: ZSH ] 1EE jﬂ%TJFIXEXETWL

Brdzfr R

— [:::
d

rmsprop -~ adagrad , EE‘#

P oprinizer 209015, ARSI D AlZhan.cn

o K Hloss: ZZHONALA K GrIMERT BREEEL, BERINHUE R R4,

ﬁﬂ categorical_crossentropy ~ mse , ﬂlﬂuﬁv*/l\?ﬁﬁi@@lo ﬁ@‘%ﬁlobjectives
o fHIRYFKmetrics: Xj‘/\*l‘ﬂaﬁ AT — R Z H R E N metrics=["accuracy"']

SR 5 0T DR — 1P A A
- > metric_value MRGTHIFEH JES2 1 RE

# for a multi-class classification problem
model.compile(optimizer="rmsprop"',
loss="categorical_crossentropy’,
metrics=["accuracy'])

# for a binary classification problem
model.compile(optimizer="rmsprop"',
loss="binary_crossentropy’,
metrics=["'accuracy'])

# for a mean squared error regression problem

model.compile(optimizer="rmsprop"',
loss="mse")

# for custom metrices

# for custom metrics
import keras.backend as K

def mean_pred(y_true, y_pred):
return K.mean(y_pred)

def false_rates(y_true, y pred):
false_neg = ...
false_pos
return {
‘false_neg': false_neg,
'false_pos': false_pos,

}

model.compile(optimizer="rmsprop"',
loss="binary_crossentropy',

metrics=["'accuracy', mean_pred, false_rates])

2

Keras LANumpy A oA N R AR S RO B2 AL o JIZRASERL—MERE A i BRIZK,

Ho MHEZ &1

# for a single-input model with 2 classes (binary):

model = Sequential()

model.add(Dense(1, input_dim=784, activation='sigmoid'))

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

# generate dummy data
import numpy as np
data = np.random.random( (1000, 784))

o TEHRAT LA
%Agﬁﬁ ﬂi—ﬁ\mﬁ metric_name

= — AT

2% R AL I



B = AR R

labels = np.random.randint(2, size= 10

# train the model, iterating on theWWWh.eItbaiZhan .Cn

# of 32 samples
model.fit(data, labels, nb_epoch=10, batch_size=32)

# for a multi-input model with 160 classes:

left_branch = Sequential()
left_branch.add(Dense(32, input_dim=784))

right_branch = Sequential()
right_branch.add(Dense(32, input_dim=784))

merged = Merge([left_branch, right_branch], mode='concat")

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

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

# generate dummy data

import numpy as np

from keras.utils.np_utils import to_categorical
data_1 = np.random.random( (1000, 784))

data_2 = np.random.random( (1000, 784))

# these are integers between 0 and 9

labels = np.random.randint(10, size=(1000, 1))

# we convert the labels to a binary matrix of size (1000, 10)
# for use with categorical_crossentropy

labels = to_categorical(labels, 10)

# train the model

# note that we are passing a List of Numpy arrays as training data
# since the model has 2 inputs

model.fit([data_1, data_2], labels, nb_epoch=10, batch_size=32)
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from keras.models import Sequential
from keras.layers import Dense, Dropout, Activation
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# Dense(64) 1is a fully-connected Layer with 64 hidden units.
# in the first Llayer, you must specify the expected input data shape:
# here, 20-dimensional vectors.

model.add(Dense(64, input_dim=20, init='uniform'))
model.add(Activation('tanh"))

model.add(Dropout(0.5))

model.add(Dense(64, init='uniform'))
model.add(Activation('tanh'))

model.add(Dropout(0.5))

model.add(Dense(10, init='uniform'))
model.add(Activation('softmax'))

sgd = SGD(1r=0.1, decay=1le-6, momentum=0.9, nesterov=True)
model.compile(loss="'categorical crossentropy',
optimizer=sgd,
metrics=["'accuracy'])

model.fit(X_train, y_train,
nb_epoch=20,
batch_size=16)
score = model.evaluate(X_test, y_test, batch_size=16)

FEAAMLP Y 75 —FhSL 3R

model = Sequential()

model.add(Dense(64, input_dim=20, activation='relu'))
model.add(Dropout(0.5))

model.add(Dense(64, activation='relu'))
model.add(Dropout(0.5))

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

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

model.add(Dense(64, input_dim=20, init='uniform', activation='relu'))
model.add(Dropout(0.5))

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

model.add(Dropout(0.5))

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

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

RAVGGHIAEFAME 2 .

from keras.models import Sequential

from keras.layers import Dense, Dropout, Activation, Flatten
from keras.layers import Convolution2D, MaxPooling2D

from keras.optimizers import SGD

model = Sequential()

# input: 100x100 images with 3 channels -> (3, 100, 100) tensors.

# this applies 32 convolution filters of size 3x3 each.
model.add(Convolution2D(32, 3, 3, border_mode='valid', input_shape=(3, 100, 100)))
model.add(Activation('relu'))

model.add(Convolution2D(32, 3, 3))

model.add(Activation('relu'))
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model.add(Dropout(0.25))

model.add(Convolution2D(64, 3, 3, border_mode='valid'
model.add(Activation('relu'))
model.add(Convolution2D(64, 3, 3))
model.add(Activation('relu'))
model.add(MaxPooling2D(pool_size=(2, 2)))
model.add(Dropout(0.25))

model.add(Flatten())

# Note: Keras does automatic shape inference.
model.add(Dense(256))
model.add(Activation('relu'))
model.add(Dropout(0.5))

model.add(Dense(10))
model.add(Activation('softmax'))

sgd = SGD(1r=0.1, decay=le-6, momentum=0.9, nesterov=True)
model.compile(loss="categorical_crossentropy', optimizer=sgd)

model.fit(X_train, Y_train, batch_size=32, nb_epoch=1)
fEHLSTMAI A1 9325

from keras.models import Sequential

from keras.layers import Dense, Dropout, Activation
from keras.layers import Embedding

from keras.layers import LSTM

model = Sequential()

model.add(Embedding(max_features, 256, input_length=maxlen))
model.add(LSTM(output_dim=128, activation='sigmoid', inner_activation="hard_sigmoid'))
model.add(Dropout(0.5))

model.add(Dense(1))

model.add(Activation('sigmoid"))

model.compile(loss="binary_crossentropy',
optimizer="'rmsprop’,

metrics=["accuracy'])

model.fit(X_train, Y_train, batch_size=16, nb_epoch=10)
score = model.evaluate(X_test, Y_test, batch_size=16)
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max_caption_len = 16
vocab_size = 10000

# first, let's define an image model that

# will encode pictures into 128-dimensional vectors.

# it should be initialized with pre-trained weights.

image_model = Sequential()

image_model.add(Convolution2D(32, 3, 3, border_mode='valid', input_shape=(3, 100, 100)))
image_model.add(Activation('relu'))

image_model.add(Convolution2D(32, 3, 3))

image_model.add(Activation('relu'))

image_model.add(MaxPooling2D(pool_size=(2, 2)))
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add(Convolution2D(64, 3, r er mode— ' )

image_model.
image_model.add(Activation('relu'))

image_model.add(Convolution2D(64, BWWW ItbaIZhan Cn
image_model.add(Activation('relu'))

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

image_model.add(Flatten())
image_model.add(Dense(128))

# let's Load the weights from a save file.
image_model.load_weights('weight_file.h5")

# next, let's define a RNN model that encodes sequences of words

# into sequences of 128-dimensional word vectors.

language_model = Sequential()

language_model.add(Embedding(vocab_size, 256, input_length=max_caption_len))
language_model.add(GRU(output_dim=128, return_sequences=True))
language_model.add(TimeDistributed(Dense(128))

# let's repeat the image vector to turn it into a sequence.
image_model.add(RepeatVector(max_caption_len))

# the output of both models will be tensors of shape (samples, max_caption_len, 128).
# let's concatenate these 2 vector sequences.

model = Sequential()

model.add(Merge([image_model, language_model], mode='concat', concat_axis=-1))

# let's encode this vector sequence into a single vector

model.add(GRU(256, return_sequences=False))

# which will be used to compute a probability

# distribution over what the next word in the caption should be!
model.add(Dense(vocab_size))

model.add(Activation('softmax"))

model.compile(loss="categorical crossentropy', optimizer='rmsprop")

"images" 1s a numpy float array of shape (nb_samples, nb_channels=3, width, height).
"captions" is a numpy 1integer array of shape (nb_samples, max_caption_Len)
containing word index sequences representing partial captions.

"next_words" is a numpy float array of shape (nb_samples, vocab_size)

containing a categorical encoding (0s and 1s) of the next word in the corresponding
partial caption.

model.fit([images, partial_captions], next_words, batch_size=16, nb_epoch=100)
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(keras.layers.recurrent.LST

gbalzhammn

(None, 8, 16)

output:

(None, 8, 32)

(keras.layers.recurrent. LSTM)

input:

(None, 8, 32)

output:

(None, 8, 32)

(keras.layers.recurrent. LSTM)

input:

(None, 8, 32)

output:

(None, 32)

(keras.layers.core.Dense)

input:

(None, 32)

output:

(None, 10)

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

data_dim = 16
timesteps = 8
nb_classes = 10

# expected input data shape: (batch_size, timesteps, data_dim)
model = Sequential()
model.add(LSTM(32, return_sequences=True,

input_shape=(timesteps, data_dim))) # returns a sequence of vectors of dimension 32
model.add(LSTM(32, return_sequences=True)) # returns a sequence of vectors of dimension 32

model.add(LSTM(32)) # return a single vector of dimension 32
model.add(Dense(10, activation='softmax'))

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

# generate dummy training data
x_train = np.random.random( (1000, timesteps, data_dim))
y_train = np.random.random((1000, nb_classes))
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x_val = np.random.random( (100, timesteps, data_dimsy)

yva1 = np.rancon. randon( 100, > MMANY . [TD@IZNAN.cn

model.fit(x_train, y_train,
batch_size=64, nb_epoch=5,
validation_data=(x_val, y val))
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from keras.models import Sequential
from keras.layers import LSTM, Dense
import numpy as np

data_dim = 16
timesteps = 8
nb_classes
batch_size

10
32

# expected input batch shape: (batch_size, timesteps, data_dim)
# note that we have to provide the full batch_input_shape since the network is stateful.
# the sample of index 1 in batch k is the follow-up for the sample 1 in batch k-1.
model = Sequential()
model.add(LSTM(32, return_sequences=True, stateful=True,
batch_input_shape=(batch_size, timesteps, data_dim)))
model.add(LSTM(32, return_sequences=True, stateful=True))
model.add(LSTM(32, stateful=True))
model.add(Dense(10, activation='softmax"'))

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

# generate dummy training data

x_train = np.random.random((batch_size * 10, timesteps, data_dim))
y_train = np.random.random((batch_size * 10, nb_classes))

# generate dummy validation data

x_val = np.random.random((batch_size * 3, timesteps, data_dim))
y_val = np.random.random((batch_size * 3, nb_classes))
model.fit(x_train, y_train,

batch_size=batch_size, nb_epoch=5,
validation_data=(x_val, y val))
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input: | (None, 8, 16) . input: | (None, 8, 16)
(keras.layers recurrent. LSTM) ( Lz reg t.LSTM)
0 a I . output: | (None, 32)
input: | [(None, 8, 16), (None, 8, 16)]
(keras.layers .core. Merge)
output: (None, 64)
input: | (None, 64)
(keras layers.core.Dense)
output: | (None, 32)
input: | (None, 32)
(keras.layers.core.Dense)

output: | (None, 10)
from keras.models import Sequential
from keras.layers import Merge, LSTM, Dense
import numpy as np
data_dim = 16
timesteps = 8
nb_classes = 10
encoder_a = Sequential()
encoder_a.add(LSTM(32, input_shape=(timesteps, data_dim)))
encoder_b = Sequential()
encoder_b.add(LSTM(32, input_shape=(timesteps, data_dim)))
decoder = Sequential()
decoder.add(Merge([encoder_a, encoder_b], mode='concat'))
decoder.add(Dense(32, activation='relu'))
decoder.add(Dense(nb_classes, activation='softmax'))
decoder.compile(loss="categorical_crossentropy"',

optimizer="rmsprop",
metrics=["'accuracy'])
# generate dummy training data
x_train_a = np.random.random((1000, timesteps, data_dim))
x_train_b = np.random.random((1000, timesteps, data_dim))
y_train = np.random.random((1000, nb_classes))
# generate dummy validation data
x_val_a = np.random.random((100, timesteps, data_dim))
x_val b = np.random.random( (100, timesteps, data_dim))
y_val = np.random.random( (100, nb_classes))
decoder.fit([x_train_a, x_train_b], y_train,
batch_size=64, nb_epoch=5,
validation_data=([x_val_a, x_val_b], y_val))
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from keras.layers import Input, Dense
from keras.models import Model

# this returns a tensor
inputs = Input(shape=(784,))

# a Llayer instance is callable on a tensor, and returns a tensor
x = Dense(64, activation='relu')(inputs)

x = Dense(64, activation='relu')(x)

predictions = Dense(10, activation='softmax"')(x)

# this creates a model that includes

# the Input layer and three Dense Llayers

model = Model(input=inputs, output=predictions)

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

model.fit(data, labels) # starts training



HFEE. HiERR
A ke MO VANg EED@d zhan.cn

FIFRZ BRI R4 0, RATAT MR 5 R AR AORAL: /RAT DAMERR M4 — B4, i
et —Mensor B H B o HRECYRIH— MBI, RAMUER T BRI, WEH T ERIAE,

x = Input(shape=(784,))
# this works, and returns the 10-way softmax we defined above.
y = model(x)
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from keras.layers import TimeDistributed

# input tensor for sequences of 20 timesteps,
# each containing a 784-dimensional vector
input_sequences = Input(shape=(20, 784))

# this applies our previous model to every timestep in the input sequences.

# the output of the previous model was a 10-way softmax,

# so the output of the Llayer below will be a sequence of 20 vectors of size 10.
processed_sequences = TimeDistributed(model)(input_sequences)
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embedding_1 (Embedding)
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aux_input (InputLayer)
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3 (Dense)
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main_output (Dense)
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from keras.layers import Input, Embedding, LSTM, Dense, merge
from keras.models import Model

# headline input: meant to receive sequences of 100 integers, between 1 and 10000.
# note that we can name any Llayer by passing it a "name" argument.
main_input = Input(shape=(100,), dtype='int32', name='main_input"')

# this embedding Llayer will encode the 1input sequence
# into a sequence of dense 512-dimensional vectors.
x = Embedding(output_dim=512, input_dim=10000, input_length=100)(main_input)

# a LSTM will transform the vector sequence into a single vector,
# containing information about the entire sequence
1stm_out = LSTM(32)(x)
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auxiliary output = Dense(1l, activation='sigmoid', name='aux_output')(lstm_out)
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auxiliary_input = Input(shape=(5,), name='aux_input')
x = merge([1lstm_out, auxiliary_input], mode='concat')

we stack a deep fully-connected network on top
= Dense(64, activation='relu')(x)
Dense(64, activation='relu')(x)
Dense(64, activation='relu')(x)

X X X #=

# and finally we add the main logistic regression Layer
main_output = Dense(1l, activation='sigmoid', name='main_output')(x)

wJa, BATVESEET2H A, 28 H HTRR

model = Model(input=[main_input, auxiliary_input], output=[main_output, auxiliary_output])
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model.compile(optimizer="rmsprop', loss='binary_crossentropy',
loss_weights=[1., 0.2])

Ik se e, FATEIAEE I ZREHET B R E Y ZhiZsy .

model.fit([headline_data, additional_data], [labels, labels],
nb_epoch=50, batch_size=32)
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model.compile(optimizer="rmsprop"’,
loss={'main_output': 'binary_crossentropy', 'aux_output': 'binary_crossentropy'},
loss_weights={"'main_output': 1., 'aux_output': 0.2})

# and trained it via:

model.fit({ 'main_input': headline_data, 'aux_input': additional_data},
{'main_output': labels, 'aux_output': labels},
nb_epoch=50, batch_size=32)
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from keras.layers import Input, LSTM, Dense, merge
from keras.models import Model

Input(shape=(140, 256))
Input(shape=(140, 256))

tweet_a
tweet_b
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# this layer can take as input a matrix
# and will return a vector of size 64
shared_lstm = LSTM(64)

# when we reuse the same Layer 1instance
# multiple times, the weights of the Llayer
# are also being reused
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# (it 1s effectively *the same* Llay r)

encoded_a = shared_lstm(tweet_a) -
encoded_b = shared_lstm(tweet_b) WWW. Itb al Z h an \ C n

# we can then concatenate the two vectors:
merged_vector = merge([encoded_a, encoded_b], mode='concat', concat_axis=-1)

# and add a logistic regression on top
predictions = Dense(1l, activation='sigmoid')(merged_vector)

# we define a trainable model Linking the
# tweet 1inputs to the predictions
model = Model(input=[tweet_a, tweet_b], output=predictions)

model.compile(optimizer="rmsprop"',
loss="binary_crossentropy’,

metrics=["'accuracy'])
model.fit([data_a, data_b], labels, nb_epoch=10)
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a = Input(shape=(140, 256))

Istm = LSTM(32)
encoded_a = lstm(a)

assert lstm.output == encoded_a
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a
b

Input(shape=(140, 256))
Input(shape=(140, 256))

lstm = LSTM(32)
encoded_a = 1lstm(a)
encoded_b = 1stm(b)

Istm.output
THX B G i gh

>> AssertionError: Layer 1lstm_1 has multiple inbound nodes,
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assert lstm.get_output_at(®) == encoded_a
assert lstm.get_output_at(1l) == encoded_b
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Input(shape=(3, 32, 32))
b = Input(shape=(3, 64, 64))

conv = Convolution2D(16, 3, 3, border_mode='same')
conved_a = conv(a)

# only one 1input so far, the following will work:
assert conv.input_shape == (None, 3, 32, 32)

conved_b = conv(b)

# now the ~.input_shape” property wouldn't work, but this does:
assert conv.get_input_shape_at(0) == (None, 3, 32, 32)

assert conv.get_input_shape_at(1l) == (None, 3, 64, 64)
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from keras.layers import merge, Convolution2D, MaxPooling2D, Input

input_img = Input(shape=(3, 256, 256))

=

tower_1 = Convolution2D(64, 1, 1, border_mode='same', activation='relu')(input_img)
tower_1 = Convolution2D(64, 3, 3, border_mode='same', activation='relu')(tower_1)

tower_2 = Convolution2D(64, 1, 1, border_mode='same', activation='relu')(input_img)
tower_2 = Convolution2D(64, 5, 5, border_mode='same', activation='relu')(tower_2)

tower_3 = MaxPooling2D((3, 3), strides=(1, 1), border_mode='same"')(input_img)
tower_3 = Convolution2D(64, 1, 1, border_mode='same', activation='relu')(tower_3)

output = merge([tower_1, tower_2, tower_3], mode='concat', concat_axis=1)


http://arxiv.org/abs/1409.4842
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B2/ %%  (Residual Network) HY1H4 E,D\'i%%Ql@!—l‘m ;CQ:%Deb%ers]dual Learning for Image

Recognition

from keras.layers import merge, Convolution2D, Input

# input tensor for a 3-channel 256x256 image

x = Input(shape=(3, 256, 256))

# 3x3 conv with 3 output channels(same as input channels)
y = Convolution2D(3, 3, 3, border_mode='same')(x)

# this returns x + y.

z = merge([x, y], mode="sum")

HE AR

GARELER A BT EGRAAIEAEARL, FRABI P MNISTAC 2 A5 2 AR [F A AT

from keras.layers import merge, Convolution2D, MaxPooling2D, Input, Dense, Flatten
from keras.models import Model

# first, define the vision modules
digit_input = Input(shape=(1, 27, 27))

x = Convolution2D(64, 3, 3)(digit_input)
x = Convolution2D(64, 3, 3)(x)

X = MaxPooling2D((2, 2))(x)

out = Flatten()(x)

vision_model = Model(digit_input, out)

# then define the tell-digits-apart model
digit_a = Input(shape=(1, 27, 27))
digit_b = Input(shape=(1, 27, 27))

# the vision model will be shared, weights and all
out_a = vision_model(digit_a)
out_b = vision_model(digit_b)

concatenated = merge([out_a, out_b], mode='concat")
out = Dense(1, activation='sigmoid')(concatenated)

classification_model = Model([digit_a, digit_b], out)
L ] B AR
FEET 1 B 7 B AR R S A TIR RN, AR RRAE PR o0 T 8 7 O — D BRI & 52

XSG SRTE S BRI & R 43 RIS N REAE TR i, % — B R Il ZR—TMogistic T HZ , —
ARYV A RERT [ P Pk — 1

from keras.layers import Convolution2D, MaxPooling2D, Flatten
from keras.layers import Input, LSTM, Embedding, Dense, merge
from keras.models import Model, Sequential

# first, let's define a vision model using a Sequential model.

# this model will encode an image into a vector.

vision_model = Sequential()

vision_model.add(Convolution2D(64, 3, 3, activation='relu', border_mode='same', input_shape=(3, 224, 224)))
vision_model.add(Convolution2D(64, 3, 3, activation='relu'))


http://arxiv.org/abs/1512.03385
http://arxiv.org/abs/1512.03385

s isqets o EETE =
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vision_model.add(MaxPooling2D((2, 2}))
vision_model.add(Convolution2D(128, 3, 3, activatienz='yelu', bordgr_mode='same'))
vision_model.add(ConvolutionZD(lzs,WWWti rtb : h
vision_model.add(MaxPooling2D((2, 2))) ' ' a‘ Z an ' Cn
vision_model.add(Convolution2D(256, 3, 3, activation='relu', border_mode='same'))
vision_model.add(Convolution2D(256, 3, 3, activation='relu'))
vision_model.add(Convolution2D(256, 3, 3, activation='relu'))
vision_model.add(MaxPooling2D((2, 2)))

vision_model.add(Flatten())

# now let's get a tensor with the output of our vision model:
image_input = Input(shape=(3, 224, 224))
encoded_image = vision_model(image_input)

# next, let's define a language model to encode the question into a vector.

# each question will be at most 100 word long,

# and we will index words as integers from 1 to 9999.

question_input = Input(shape=(100,), dtype='int32")

embedded_question = Embedding(input_dim=10000, output_dim=256, input_length=100)(question_input)
encoded_question = LSTM(256) (embedded_question)

# let's concatenate the question vector and the image vector:
merged = merge([encoded_question, encoded_image], mode='concat')

# and let's train a logistic regression over 1000 words on top:
output = Dense(1000, activation='softmax')(merged)

# this 1s our final model:
vga_model = Model(input=[image_input, question_input], output=output)

# the next stage would be training this model on actual data.
I P A K T
PRAT 7] A 2

FEMsE B AR S, FRATAT LA R AR A1 R o FEE S B9IIZR T, VRAT DUGRA FR it
/N (dnaoomi) SRS IABTR R [A]— ST A (A1, 40“what sport is the boy playing? -
>“football”

from keras.layers import TimeDistributed

video_input = Input(shape=(100, 3, 224, 224))

# this 1is our video encoded via the previously trained vision_model (weights are reused)

encoded_frame_sequence = TimeDistributed(vision_model)(video_input) # the output will be a sequence of vectors
encoded_video = LSTM(256)(encoded_frame_sequence) # the output will be a vector

# this 1s a model-level representation of the question encoder, reusing the same weights as before:
question_encoder = Model(input=question_input, output=encoded_question)

# let's use it to encode the question:
video_question_input = Input(shape=(100,), dtype='int32")
encoded_video_question = question_encoder(video_question_input)

# and this 1is our video question answering model:

merged = merge([encoded_video, encoded_video question], mode='concat')

output = Dense(1000, activation='softmax')(merged)

video_ga_model = Model(input=[video_input, video_question_input], output=output)

[1 Previous Next [
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o fnfir5|HKeras?

o NfiffiKerasif JHGPU?

o WA {R{FKerastkRl ?

o A AIIZIRZE (loss) LR IR ZEFRE ?

o fnful R EE A4 ?

o AR Keras b BRI ALAS N 77 MBI 4R 2
o HIUEEEMloss/NFT FRERT, W] Wil 252
o IOIFAE R T MIIZREE 43 ISR Y 2

o YIGREIRAEN ZRRT 2 EHLTEEL D 2

o Wi 7EAESepoch/a it I 2RI 1 lossFH IE A ?
o WA HPRARNN (statful RNN) ?

o Wi fHKeras#{ T3 /2 GPUIEZHA ?

o HNful PREE IR ?

o UIfiT A Sequential (7 1 2 fr—1~ 2 ?

o HnfATfEKerasH i FFII 25 A5

5] HKeras?
R Keras xR AIIFSE A R BRI, IBEEARBISCEY 5| FKeras. & H2&— Ml HBibTex I #+

@misc{chollet2015keras,
author = {Chollet, Francois},
title = {Keras},
year = {2015},
publisher = {GitHub},
journal = {GitHub repository},
howpublished = {\url{https://github.com/fchollet/keras}}
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Jr1: i Theanotric

FEAT pythonBIAS I i F R T A < -
THEANO_FLAGS=device=gpu,floatX=float32 python my_keras_script.py
JTHk2: WHE theano LI

M R EE SR

ﬁ@i:'; E’ftﬁ%lﬁ/]ﬁ%ﬁ?@lﬁ% theano.config.device %H theano.config.floatX

import theano
theano.config.device = 'gpu’
theano.config.floatX = 'float32'

IR fFKerasti ?

WATAHER 6 H pickle B cPickle k- f-Kerast& Al

YRA] LAME FH model. save(filepath) FiKerasti B FIA EARLEE—THDFS XA, 3 CHREBEE
BRI S8, DAE B A2 AR

TS AL EE

WHHE (BREEL, iass)
AL AR HPIRES, EMET A Bl Zerb W 89 5 I 46

i keras.models.load model(filepath) R ELATSEEIARAAERY NSRS AFE T I)ISRBCE IS, %K
B 2 I 52 TR

i1

from keras.models import load_model

model.save('my_model.h5') # creates a HDF5 file 'my model.h5"’
del model # deletes the existing model

# returns a compiled model

# identical to the previous one
model = load_model('my model.h5")

IR BRI A, AR SHAESRERFE, AT


http://deeplearning.net/software/theano/library/config.html

HFE. BHIERR
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# save as JSON

# save as YAML
yaml_string = model.to_yaml()

IR R P 5L N jsonBlyam S, IXLESCHEXS NI S AR AFHY, AR T B A TE R EL 2] LA

F AT IR LSO IR T oA -

4K, IR AT EAGRAELS B json X1 B yamI SCHF A B AR

# model reconstruction from JSON:
from keras.models import model_from_json
model = model_from_json(json_string)

# model reconstruction from YAML
model = model from_yaml(yaml_string)

WRFEFERAERI AR, Al T E AR HHDFS I TR A7 1E
T HDF5H1H Python/4h5py

model.save_weights('my_model weights.h5")

WRIR T ZAEACRS PR Ia L — e 2 MR RIS S5 AEH] -

model.load_weights('my_model weights.h5")

R, ARG AT E R IR E 2

ﬂﬂ%hxﬁ?gﬁﬂﬁﬂiﬂﬁﬁﬁ’ﬂwéﬁ ) (CHEE—FF) H, fliifine-tuneSktransfer-learning, KL

FJE A TR -

model.load_weights('my_model_weights.h5"', by_name=True)

i an .

TRAN AT -
model = Sequential()
model.add(Dense(2, input_dim=3, name="dense_1"))
model.add(Dense(3, name="dense_2"))

model.save_weights(fname)
# new model
model = Sequential()
model.add(Dense(2, input_dim=3, name="dense_1")) # will be Loaded

model.add(Dense(10, name="new_dense")) # will not be Lloaded

# Load weights from first model; will only affect the first layer, dense_ 1.
model.load_weights(fname, by name=True)

Nt 2R ZE R ZESIRE ?
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—PKerasHIBAF L YWARAATED A ZIaaim G fyoropout, LU/L2TENITi#E i
B R AR A -

AN, IR Z AN GEARST T patch R Z 1T . il fEd, &1 epochE G Hbatch iR 2
BOR— ) ST HbatchH R ZEZ/N—L8. F—JiH, & epochZi KT HE KM RE & hisihy
fEepochZE AR HPRZAS DL E /T, X IR Y I 2800 7 A 35/ N IR 72

[Tips] T LAEE & SRR R4 5T epoch B 2R Z RN UR Z FFE R, AR Il 252 22 th 22 At
REMEZ AARKIZER, WPHRPEA R REA PGB, 44K, XS KerasTTK
[@BigMoyanl

QnARr AR R ) A 2
AT U2 — 1 Keras M B UIAS IRIB A 4 AP S R 0 1

from keras import backend as K

# with a Sequential model

get_3rd_layer_output = K.function([model.layers[@].input],
[model.layers[3].output])

layer_output = get_3rd_layer_output([X])[@]

MAR AT DL E SR S Theanof TensorFlow ) BRZUK 5 BGX 145

TR, WRREBBIAEIN SRR A 28, FliReIEE & A Dropout2, HEMTEL
(BatchNormalization) A5, IRFFELLRE T L —Tearning_phaseHIFRic, 15UXHF:

get_3rd_layer_output = K.function([model.layers[@].input, K.learning_phase()],
[model.layers[3].output])

# output in test mode = ©
layer_output = get_3rd_layer_output([X, ©0])[0]

# output in train mode = 1
layer_output = get_3rd_layer_output([X, 1])[@]

A —FhEE R IE AR AR () E 46 H A el I AR fln, BIRAIE LA —1 WE —1 B S
A MMNIS TR EI %5 -

inputs = Input(shape=(784,))

encoded = Dense(32, activation='relu')(inputs)
decoded = Dense(784)(encoded)

model = Model(input=inputs, output=decoded)

SRRz s | FRATTRT LGB N T Y 7 215 2lencoder T4 H

encoder = Model(input=inputs, output=encoded)
X_encoded = encoder.predict(X)
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fﬂ‘ﬁiﬁﬁﬁﬁ model.train_on_batch(X,y) %ﬂ model.test_on_batch(X,y) o 'ﬁ%é%igﬁﬁiﬂﬁ

AN, WS — 007 4 — 1 batch FEA R AL iliar s EL, FFH

ﬂq model.fit_generator(data_generator, samples_per_epoch, nb_epoch) lﬂ:ﬁ—‘ﬁ[[éﬁ

X5 R AEKeras AL AL i example U T CIFARLOBI T BA 7RI, Hun] siiix B AEgithub_E 3

MIGIEE R loss N NIRRT, WAy il 25 2
E‘[ I/\J\XHE)‘L EarlyStopping %T%ﬁﬁég_l_tﬁ”éfﬁ

from keras.callbacks import EarlyStopping
early stopping = EarlyStopping(monitor='val_loss', patience=2)
model.fit(X, y, validation_split=0.2, callbacks=[early_stopping])

2% Bl PR AL

I UE SRR WA M SR BE FR 23 B SR Y 2

ﬁﬂ%fb model.fit ':F'lﬁﬁ validation_spilt H/]{E, UlUﬂJ%&%ZTEﬁJ‘?WH%%ﬁ%‘ﬂ%, @Uﬁu, i&ETZ{E
70.1, WYIZRERR B G 100 R E A RIS, 15 B HA K A 2
SRBARAEYI 2R S REALBERL S ?

AR, TR model.fit HY shuffle ZECHE, IZRIEERMSHERENIVEGL. AIRENERIAE. %43
AR epoch VI ZRHH #HSEHTPERL— K.

Bk ER A RE AN S L

WA FEEE N epoch /5 18 I/ i 1oss FITIE A 25 2

nodel. fit FEIBFTEEHUGIRI—/ nistory MR, HAPEHN history JEMEES T YRR R4 ALY
8 LA At B B A o

hist = model.fit(X, y, validation_split=0.2)


https://github.com/fchollet/keras/blob/master/examples/cifar10_cnn.py

HFE. B iiERR
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wfa{f HARZASRNN (statful RNN) 2

print(hist.history)

— PRNNAIRZARNN, EWRE LIS batch PR ZSERS A E H T RIAL T — 1 batch IR MRS o
MAEFPIRASRNNET, AU F e

o W batch# B AMHFZH HHEAR
o WR x1 M x2 &ML batch, ALAXTTARA i, xori] #@& xari] HEEEF5)

BHARARNN, 17

o W ES M batchi)K/Ne AT LB AR Y B Z 240 batch_input_shape 2R 5T
.o batch_input_shape A& E4tuple, #I41(32,10,16)XF —TEAEL10MEZE, G AEK
16, 32 AN — T batchHii A £ aig =

e fERNNZH, 15 H stateful=True

S BMZA AR,

® model.reset_states() %E%M%ﬁjﬁﬁﬁ}gﬁ@/{k?ﬁ
e layer.reset_states() %%%T /—\HE}:'E/]’HEL»

11

X # this is our 1input data, of shape (32, 21, 16)
# we will feed it to our model in sequences of length 160

model = Sequential()
model.add(LSTM(32, batch_input_shape=(32, 10, 16), stateful=True))
model.add(Dense(16, activation='softmax'))

model.compile(optimizer="rmsprop', loss='categorical_ crossentropy')

# we train the network to predict the 11th timestep given the first 10:
model.train_on_batch(X[:, :10, :], np.reshape(X[:, 10, :], (32, 16)))

# the state of the network has changed. We can feed the follow-up sequences:
model.train_on_batch(X[:, 10:20, :], np.reshape(X[:, 20, :], (32, 16)))

# let's reset the states of the LSTM Llayer:
model.reset_states()

# another way to do it in this case:
model.layers[0].reset_states()

ﬂf,._,, predict , fit , train_on_batch , predict_classes %ﬁ{%%‘BAEfﬁ$E%UEP/HLu}:EV]/H(,._,\O i:_{ﬁ
TR AT IAMERT AT IRZS 48 B2, o m] DLBEATARAS W 28 RO i o
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KerasfE# HTensorFlowlE A G b Y B i) LA T A 2 GPURYIZE S, Keras*f 2 GPURI A= Y
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with tf.device('/gpu:0'):
x = tf.placeholder(tf.float32, shape=(None, 20, 64))
y = LSTM(32)(x) # all ops in the LSTM layer will Live on GPU:©

with tf.device('/gpu:1'):
x = tf.placeholder(tf.float32, shape=(None, 20, 64))
y = LSTM(32)(x) # all ops in the LSTM layer will Live on GPU:1

EE, BB HELSTMEEMN D RATEGPU L FrE M TensorFlowZ: i B E&fECPU_LALY, TS5 EA]
TEMBEEETC R . i LA R HiTensorFlows H 3158 /K.

WARARAEAEA R Y GPU_E N ZRE — MERI R F BIAS, (BAEANFE R RIAF L ZAE, R E e —
P ESBIARATETL, SRIGAEAR B3 B2 Oz 5, filan:

with tf.device('/cpu:0'):
x = tf.placeholder(tf.float32, shape=(None, 784))

# shared model Living on CPU:©

# 1t won't actually be run during training; it acts as an op template
# and as a repository for shared variables

model = Sequential()

model.add(Dense(32, activation='relu', input_dim=784))
model.add(Dense(10, activation='softmax'))

# replica ©
with tf.device('/gpu:0'):
output_© = model(x) # all ops in the replica will Live on GPU:6

# replica 1
with tf.device('/gpu:1'):
output_1 = model(x) # all ops in the replica will Live on GPU:1

# merge outputs on CPU
with tf.device('/cpu:0'):
preds = 0.5 * (output_© + output_1)
# we only run the “preds” tensor, so that only the two

# replicas on GPU get run (plus the merge op on CPU)
output_value = sess.run([preds], feed_dict={x: data})

FASE AT S 2R, IR B KerasE I EERE — M ERE ) TensorFlow2i& L :

server = tf.train.Server.create_local_server()
sess = tf.Session(server.target)

from keras import backend as K
K.set_session(sess)

KTAANGHNEZFELR, BHSERXE


https://www.tensorflow.org/versions/r0.8/how_tos/distributed/index.html
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“HRE— N RIGHGEIZERAZ MM Z:, BZEHBEERA SR £t Tfine-tunel A& H &
XA AL E Bembedding 2 LB SUARMT AR, B EHX B,

FJ LB )2 R AIE R AL 8 trainable ZEORSEE — M ERAZATIIZRET, -

frozen_layer = Dense(32,trainable=False)

Jﬂﬁyﬁ, ﬂlﬂu@iﬂ%}%ﬁ%m trainable E'@I&j"j True Eﬁ False EléﬁﬂEéﬁ%@ﬁ?‘ﬁ’]ﬁﬂiﬁﬁg%%ﬁ’]
Eo Elﬁﬁ%fé, aﬁﬁ?%@f:f compile %1&1&%%’7&, Wﬂﬁﬂ

x = Input(shape=(32,))
layer = Dense(32)
layer.trainable = False
y = layer(x)

frozen_model = Model(x, y)
# in the model below, the weights of "lLayer™ will not be updated during training
frozen_model.compile(optimizer="rmsprop', loss='mse')

layer.trainable = True
trainable_model = Model(x, y)
# with this model the weights of the layer will be updated during training

# (which will also affect the above model since it uses the same Layer instance)
trainable_model.compile(optimizer="rmsprop', loss='mse')

frozen_model.fit(data, labels) # this does NOT update the weights of ~Layer"
trainable_model.fit(data, labels) # this updates the weights of ~Layer"

wifm hsequentialtZd 1 & fr—1 &2
ATLAEIE A pop() REBEANRIE—DZ, REWHANKENA] LR 5 E FIn =

model = Sequential()
model.add(Dense(32, activation='relu', input_dim=784))
model.add(Dense(32, activation='relu'))

print(len(model.layers)) # "2"

model.pop()
print(len(model.layers)) # "1"

[Tips] ALY layers/@ IR TR EX S, SR Elist, fEmodell% A .pop() JTIEAT, F
—§iEit model.layers.pop() s AR I T RE. R, i Hkerastefiti i i %%
[@bigmoyanl
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VGG16
VGG19
ResNet50
Inception v3

ﬂ@ﬁ: keras.applications ?E'j?‘}\ 7{‘;%

from keras.applications.vggl6 impoprt VGG16

from keras.applications.vggl9 impoprt VGG19

from keras.applications.resnet50 impoprt ResNet50

from keras.applications.inception_v3 impoprt InceptionV3

model = VGG16(weights="'imagenet', include_top=True)

X LERAL Y R BIIE S  application TR HSCHY
T T G A3 AR R A AR R S AR AL S R T A
e VGG-16

e VGG-19
e AlexNet

it FH IR L) | A A A TR A B B fine-tune A 4911~ FT LA 25 I 12
VGG IR 2 Kerasfl T B LAY, 4n:
e Style-transfer

e [Feature visualization

e Deep dream
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WAEER, /MO
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Kerastfit T WE 54, TheanofiTensorflow, X /&M@ E, MG TFHEE1EL, EEELRELT
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BIRIBCEF A5 ERIEAREE, KB shapeseatiF

shufflefllvalidation_splitHIiF

B HIfiteR B P24, shuffle H THEREFTHEL, validation_splith TAERCA R IEGE R R, 1%
— & B YN Hh B — oV E A B i

XEANEHE, BF &S Tvalidation_split, FF A Tshuffle, frlA<s HELX AL :

ARG A ), T EREARLERT AL )G, XARE T validation_split, BBAVRHISIESE
HAR T BB 0 TR AR

[FERER), X ARVEASEETEIR R, B AKeras AN A REATERINEE A A Sidshuffle, FREEE
DA SRR E R 2 % shufflei 1Y, & IFF3lshuffle—

RICRFLE

WHERAVRAESE F Keras B RIE LAZS I FE B, 35 & 15 EImoyan_work@foxmail.com iyt B~ AEHE, T
ART, WIABRYL, BAMDE, AEERAANHIREARIR, &M Kerasfl HE TN TRl Kerasf
o BHHE, FABFoTERE 15 A BOs—4=
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Keras /NIRRT

Keras/~ e T

addition_rnn.py: J57 41 274127 2], SN Ik

« antirectifier.py: JE/r 7 Ui FEKerasH & Hl H & 12

e babi_memnn.py: TEbAbIZEEE L IIIZE— M0 W4, T e iseH A

e babi_rnn.py: 7EbAbIZHEEE I gE—MEIRM 25, T 1] 52 28 i

o cifarl0_cnn.py: fECIFARLIOEMEAE EilllZ— D EL AR EECNNMIZ5, T/ NEL R R3]

o conv_filter_visualization.py: 1HiE /e A 23 8] _ERERE_ETHRI ALV GGL6 TS &

o conv_lIstm.py: B/ T — S FALSTMPIZS 1 b H]

« deep_dream.py: Google DeepDream/fijKeras3LEl

o image_ocr.py:JIlZ: T — 1 EBR+EIAMZ+CTC logloss>ki#1TOCR

o imdb_bidirectional_lstm.py: fEIMDBAHEEE il 25— RURILSTMMI 24, HI T4 8o 25,

o imdb_cnn.py: JE7R [ A £E 3045 25 Ean{rr i Covolution1D

o imdb_cnn_lIstm.py: %k T — PTG TR 2+ B IR 25433E1 TIMD B B4 28,

o imdb_fasttext.py: Jl1Z: T —FastTexti& A ] T IMDB# g5 2

e imdb_Istm.py: JIIZ: T —LSTMM 2% H T IMDB1F 85> 25.

o Istm_benchmark.py: FEIMDB# &2 E L T LSTMHAYA R SLBLAYE RE

o Istm_text_generation.py: MJERIIVE S B A= B SCAR

e mnist_cnn.py: YIZx—" T mnistEdE 5 I 3 16 B X 2%

 mnist_hierarchical_rnn.py: JllZ: T —THRNNMZ T MNISTA 71571

e mnist_irnn.py: B T EE T4 K 5T P TIRNNELSE:, SC i Le et al. "A Simple Way to Initialize
Recurrent Networks of Rectified Linear Units"

o mnist_mlp.py: YIZx 17— P EHRHZ 2 A H TMNIST 26

« mnist_net2net.py: fEmnist - E I T SCEE T Net2NetSL 5, SC# 4 "Net2Net: Accelerating Learning
via Knowledge Transfer".

e mnist_siamese_graph.py:3& TMNISTIIIZ: T —1~ % 227 ) Siamese M 4%

o mnist_sklearn_wrapper.py: &7~ T 4{rf {ii Hsklearntd 2< s

o mnist_swwae.py: T ZMZFIMNISTYIZ: T — MR AIWhat-Where H shZmfid &%

« mnist_transfer_cnn.py: iT# 2% > K/ Mol 1



"F%r%'*— e o | =
neural_doodle.py: %EF%I_JQ%J;Q IE*Z'*EE}_‘%— d

« neural_style_transfer.py: F\#& P (7. |tba|2hancn

o pretrained_word_embeddings.py: ¥ GloVetik N2 E{L HKeras Embedding/ZH, 7 H LATE#T[H]
e aE ]| Ny B

o reuters_mlp.py: YIZEFFPEAE— 8 FR 1 £ )2 B B3 T REIE AL 1T H] A 402

o stateful_Istm.py: JB7R T 47 fi FHARZSRNNH 77 51 i3k 47 At

« variational_autoencoder.py: 7R T A $5 2 A 3 il e

 variational_autoencoder_deconv.py Demonstrates how to build a variational autoencoder with

Keras using deconvolution layers.
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KT Kerast!

KerasH BFP2ERL IR | i FFAR (Sequential) FIZRUAEAL (Model)
WA AR 7 — ey e A R 1Y -

e model.summary() : EFTE[]tH*%E!TEE/R
e model.get_config() ﬁ@@éﬁ%ﬂﬁﬂ%fﬁ%E@Python?lﬂio *ﬁﬁ!ﬁiﬂu}kﬁﬂ"]conflg%ﬁEF'%WE]%‘

config = model.get_config()

model = Model.from_config(config)

# or, for Sequential

model = Sequential.from_config(config)

e model.get_weights() : ﬁ@*ﬁﬁ*ﬂ%%*‘%éﬁﬁ”%, %iﬂ?’ﬂnumpy array

e model.set weights() : Mnumpy array EAGALE A AR BURELHEA S nodel.get_weights() 1
[F] FIEAR o

o model.to_json : JRMIAKERKIISONFATER, AWML, NMIEHUE. FTLAMNISONFRF
rh B A BT -

from models import model_from_json

json_string = model.to_json()
model = model_from_json(json_string)

e model.to_yaml : 5 model.to_json ZMEN, [EIFER] LAM=A: )Y AMLFAF E Fh EE A A

from models import model from_yaml

yaml_string = model.to_yaml()
model = model_ from_yaml(yaml_string)

e model.save_weights(filepath) : JAIIANEIRFEIEERKS, R AEHDFS (J54&.h5)

e model.load weights(filepath, by name=False) : MHDFSICH: A ik A E 2 Y pif il rh BRI T A
BRI ZEAIG IR A . QRIS E B AAF BB CHLERR) F, NHEEE by name=True , H
B FICE N EA SHARE
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Sequential5Al

WSRNITF 1627 > Sequential i | 175 B 5686 5% B[] 12 S0k

# Hsequential BT

e model.layers ;EANIIEIERL b ZE B list

- SH TR e
Sequentialt® &l J7 %
compile
compile(self, optimizer, loss, metrics=[], sample_weight_mode=None)

i PR BC B 122 ) R, HB A0

o optimizer: PR (FUE LMiLaR4) BUlLtbaxtR, 2% Mitar

o loss: FFHR (TUE LHRRES,) B HIREEL, 275 HREEL

e Mmetrics: 5’]%, @@ﬁﬁi‘%ﬁéﬁﬁl[%%ﬂ(ﬂﬂﬁtﬂ]‘EI’JIW%‘@L’EEEI’JTE%, ﬁﬂi@ﬁﬁ{j&% metrics=["accuracy']

» sample_weight_mode: UIRVRFTEIL S AL AREATRAL (2DRUERE) |, RZ{EB N “temporal”s
BN “None”, AR (1IDKY) o FE T fit BREIMERET AKX ZE AR

e kwargs: i TensorFlow{Foh JFimis 2% 240, i HTheanoff o JE%m, kwargsHI{ERF 1% ik
25 K.function

model = Sequential()

model.add(Dense (32, input_shape=(500,)))

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

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

fit

fit(self, x, y, batch_size=32, nb_epoch=10, verbose=1, callbacks=[], validation_split=0.0, validation_data=None,
shuffle=True, class_weight=None, sample_weight=None)



HFE BHERR

ABEASHRELIA o EARFGRAA . 1D @lZhan.cn

o X: HIAEHE. WHRAEAE— A, A8 AxBIZEAEnumpy array, WHEREARUVE Z A, A

ZXHIZEBI 2 N list, listH)TC &R M T2 A B numpy array

y: #%, numpy array

batch_size: %, f5&HTHE TREITEE M batchBE & HIREARS. JIZRET— T batchfREAR Sk T
H—IRHE TR, [ HIRREU—2%.

nb_epoch: &L, JIZBYEEL, ARG SHHEInb_epochik. KerasHnb kI AE &1
H"number of"HYEE

verbose: HEZ/N, OAARTERRMER HITHH HEGEE, UiHgEsIes, 2204 epochii
—fTidF

callbacks: list, EHHITCE R keras.callbacks.callback MG o X/ Mistrf A4 Al 8 R ECEG S AEYI o
FEHPE L IHIBE 2% [ R AL

validation_split: 0~1 [R]HY¥E 4L, FRIEEIZGER— & WBIEERIENEIESE . BiIEEEASY
Wk, HAEE T epochZE K G M B K fabn, PR KA HMES.

validation_data: £ N (X, y) Wtuple, &I EMEIEE. WL # stvalidation_spilt.
shuffle: f/RMESFRFH, —BOAM/RIE, FREEEINGERE RS TELR AT . 254
FHFHbatch”, W& RAIHDRSEE HIRAGE L, B Ebatch N H G £+ TEL

class_weight: | A FIZBIMG HAFIIAUE, ZSEHRAE 2Rt 12 R B O pR 2K
(HREATFIIZ)

sample_weight: BUERInumpy array, HTEIZGNEERLREL (LHTIZ) o ATLMES—
N 1DHT S ARG B ) i B TR TN LR IIAR , Sl 7 T X I P 8y, (& — e
(samples, sequence _length) HIAEREAR AR IR L RRE AR F A . X P& L T 151 E 7E
IR B IRAN T sample weight mode='temporal® o

fit BREURIE— History HIXTS, H History.history JEMEIDR T 15 R ECFI HAMTEVR HIEUE
fepochZE AR AL, ARARIEENTE, WS 7RISR X R E

evaluate

evaluate(self, x, y, batch_size=32, verbose=1, sample_weight=None)

AR batchit BAER L A s EARRITRE, HSH0A

x: WIAEHE, 5 fit —HF, Znumpy arrayzinumpy arrayl#list
y: Fr4%, numpy array

batch_size: 4, & LF fit MIFAZSEL

verbose: & XIF fit WA S%L, (B HREEOE 1
sample_weight: numpy array, & X [A] fit [FEIZSEL

AREGR A — IR ER R (WRER SO HABTEN 187) |, B ridilist CIRERLE A



Eﬂﬁﬁ’]ﬁ{ﬁ%‘éﬁ) o model.metrics_names 25 Hilist

www.ltbaizhan.cn
MR AR R, DUNRE2HIREES ric MEZSEHARPS X

WRFA SRR, LUT R I verboseZ4 (IIRA) # HAER0E1

predict
predict(self, x, batch_size=32, verbose=0)

R EE S batch AT i A B B R, HS40h

R IR PR T ) numpy array

predict_classes

predict_classes(self, x, batch_size=32, verbose=1)

AR A batch) ™ A i A ZE B S T £

BRI ET A IR B 28 3 T 25 2R B numpy arrayEinumpy

predict_proba

predict_proba(self, x, batch_size=32, verbose=1)

A R EE S batchr A i AR B T2 1 SRR AR

BRELIR [FHE 2 2R AR T numpy array

train_on_batch

train_on_batch(self, x, y, class_weight=None, sample_weight=None)

S R EUE— 1 batch IR _EBHT— RS

BB | ZRiR IR B EER R AE R list, SevaluateHITEE A

test_on_batch



test_on_batch(self, x, y, sample_we

HEE. BEiERR

Kisre—pachiviek Lo MMM tDalzhan.cn

PRELYIR [ 5 evaluate 1B B AHIE

predict_on_batch

predict_on_batch(self, x)

AR R EAE — T batch RIS _E XA BEA T

BRAGR [P A —~batch_E HIFIISS

fit_generator

fit_generator(self, generator, samples_per_epoch, nb_epoch, verbose=1, callbacks=[], validation_data=None,
nb_val samples=None, class_weight=None, max_q_size=10)

FIHPythonHI ALk, 124 E & batchFF#E TINS5, Az il SR HATIIT LR AR . 4
W, ZEBAF RN HECPU_ R T SE R U BRIR T, IR AEGPU_E A TR IR

[

P

A

W

R

generator: ARKATEREL, ARl A H Y IZON |

o —/MMEAN (inputs, targets) Mtuple

o —MJEUN (inputs, targets,sample_weight) HJtuple. FirA HIR [BMEHSN 1% 60 AH R A0 H BRE
Ko EEEGTCIRARIEE LTEER. 51 epoch AG AR FIREAREGAR] samples_per_epoch HT,
it epoch

samples_per_epoch: #&%, A GE I FEACTA RN LA H B 1H—1>epoch4i R, 14T F—>epoch

verbose: HEE/RN, OARIEVRIER HREE HEEE, LAMHIEELICT, 2841 epochfiith

—fTit%

validation_data: HALLF =FfER > —

o I UEAE I A B AN

o —/MEAN (inputs,targets) ftuple

o —/MEUN (inputs,targets, sample_weights) [tuple

nb_val_samples: {4 validation_data /&4 dsITEH, FHLARRSIFESETepochh A HI SR B kS

@Eﬁ%ﬁlﬁ%ﬁéﬂi’%{, IjJ’ﬁE%’éMﬂ: samples_per_epoch

max_q_size: AT A &

Bﬁ%ﬁﬂi[ﬂ*# [~ History Xﬁéﬁ
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def generate_arrays_from_file(path):
while 1:

f = open(path)

for line in f:
# create numpy arrays of input data
# and Llabels, from each Line in the file
X, y = process_line(line)
yield (x, y)

f.close()

1

model.fit_generator(generate_arrays_from_file('/my file.txt'),
samples_per_epoch=10000, nb_epoch=10)

evaluate generator

evaluate_generator(self, generator, val_samples, max_q_size=10)

ABREUE F— A s E N AR TR A s IR [E 5 test_on_batch Y AZIHEAH R 252 H %L
{FEO IZIZI%ZEI@%%['—? fit_generator Iﬁl%é‘%é&é\ﬁd‘ﬁﬁl
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KerasHJTZRUERIN mode1 , Bl SCRYFA Ty A S HE HOASRL  BRATTEE A Moded SRANIGAL — I BUASERY

from keras.models import Model
from keras.layers import Input, Dense

a = Input(shape=(32,))
b = Dense(32)(a)
model = Model(input=a, output=b)

FEIXE, FATRIBTYLL o S, LA o DM, RIARRSRATRT LAMAIE A 2 A0 24t sy

model = Model(input=[al, a2], output=[bl, b3, b3])

W HModel /& E

® model.layers : ﬂﬁﬁﬁ@%ﬂﬁ@ﬂﬁqg§4\ﬁ§
® model.inputs : *ﬁﬂﬁqﬁ)\?ﬁ%ﬁU%
® model.outputs : @%ﬂﬁﬁ@%ﬁtﬂ%&ﬁiﬁﬂ%ﬁ

T TH] T
Model 5875
compile
compile(self, optimizer, loss, metrics=[], loss_weights=None, sample_weight_mode=None)

ARG LA 2, 2806

o optimizer: fifbdy, AHUE MMM aRHEaRXT SR, S5
o loss: HAREEL, AWUE KRB A s HIREE, 275 HIrsEl
o metrics: FI5E, BETAABRIUAENIGAIMIAR APERERITaTs, MRIHIER metrics=["accuracy’] Q2R



Szprspls, T LRTO] 5
%E?iﬁﬁﬂ%ﬂﬁiﬂiﬂﬂﬁl%@%ﬂ%ﬂ gy ,%%Q?ﬁgﬁ\?ﬁﬂ, BN metrics=

{'ouput_a': 'accuracy'} WWW.ItbaIZhan.Cn .
o sample_weight_mode: AIRVRFFEIZI AL AR (2DBUERE) |, KiZfEiZ N “temporal”s

ERIN M “None”, REEHLFEAEAL (1DF) - WRBAE ZA i, T LARIZ280E A fe
sEsample_weight_mode ) FHELFI5E . 76 T fic BRELIAFREHAHKIISENA

o kwargs: fli FHTensorFlowlF N )5 vih 20240, # i HTheanofE N fqvm, kwargsHI{ENG 2%
%4 K.function

[Tips] 1R RAVR R EABIIEFH Epredict, LA Tcompiles fEKeras™', compile == 5¢ ik
PR RBRIAL R I — 2l B, R AR M. predictSAE NI T/ 5 RN 4% T/E Gt
M_make_predict_function’E 5% [@H%, @2/l

fit

fit(self, x, y, batch_size=32, nb_epoch=10, verbose=1, callbacks=[], validation_split=0.0, validation_data=None,
shuffle=True, class_weight=None, sample_weight=None)

AR DIt 2506

o X: HIANEE, WIREEIE A A, BBAxIZERE Znumpy array, WERERE LA, BB
2RI 2 N list, listHITTE R T2 M AR numpy array. AR & A #BA 44
¥, WATDMEAN—F 4L R A\ 445 H N AR XS Rk -

o y: PR%, numpy array. UIRERE 2N H, FTLUE A numpy arrayflisto SRS A
WA, WAL N — il 4 445 HARZE G R AR R o

e batch_size: %0, feEdtfTHAE PN batchl & IFEAS YIZI— 1 batchiIFEAR ST
IR TR, [ HIRREU—2%

e nb_epoch: L, IZBHEL, AL S8 Jinb_epochiX. KerasH nb kA8 it
H"number of"HY =

e verbose: HEE/RN, OAAEMMER BRI HEGEE, Ui ESICS, 2895 epochfii
—fTid%

o callbacks: list, HHHIICERE keras.callbacks.callback XIS XA listH B [B1E R A0S S EDI 2Rt
FEHPE Y IHIBE 2% [ R AL

o validation_split: O~1 [AJH¥E 2L, HIRTRENZER — & B EHRENIIESE . BIFERAS Y
Wk, HAEE T epochZE R G M B K FahR, PR KA. HMESE.

o validation_data: £ N (X, y) B (X, y, sample_weights) FJtuple, ZfgEHIKIEE. WS
1474 Fvalidation_spilte

e shuffle: fi/RME, FREBENGIIREFEepochif BENLFT LI AFEAR BT -

o class_weight: F# JE/RE 2L HIMCE AR R FAUE, %S RISl F2 i B e iR 41
(HREHTINZ) o ZSEEATRAEFAET R ZGEEE CGELeEMIIZREARLIR D) B, AT A4
I R BORE AR BN /B RIE R BE oG E

« sample_weight: SUEMnumpy array, A TAEIIZRE I EmE ((UHTIIZR) o L& R—
M 1DHT S ARG B )t B T REA A TN LR IIAR , S8 7R T X I P 8y, (& — D EIE N



N gg A= =
rd

(samples, sequence_leng@%%ﬂﬂ * i@@mﬁ%ﬁa@m XAE T IS EAE
YRR N N T sample_weWWWelrri)t‘bai Z h an ] C n

fit @@Zﬁ@é/l\ History E‘]Xﬁ%, :,H\: History.history E‘ﬁiﬁ%?Tﬁﬁi@éﬁ%ﬂ,ﬁ\@%ﬁméﬂﬁ
FiepochZZAL I, AIARASIESERTIE, WAS T IR IX L4ain 22 (I

evaluate

evaluate(self, x, y, batch_size=32, verbose=1, sample_weight=None)

A batchit BAAER L AREE IR E, HSH0h

o X: MIAEUGE, 5 fit —FF, JEnumpy arraysinumpy arraylist
e y: W25, numpy array

o batch_size: ®%{, & M[F fit HIFEIHZSEL

verbose: & XI[A] fit WA ZS5L, (B HREEOE 1
sample_weight: numpy array, & XA fit [JFESSEL

AR EOR ] — IR Z R RE (IR B HABIF A Fadr) |, B MR flist (ARASEAA
/E\:{@H/‘Jﬂzﬁl\#é*/ﬁ) o model.metrics_names 4%?%&“8'[':'3%/[\{55@@)\40

WARBARIRU, LU RSB REr S rie MIFEASHAH R & X

INRBAEE R, LU RS verboseZ 80 (WHRA) - AER0EL1

predict

predict(self, x, batch_size=32, verbose=0)

AR EEE batch AT A B B R, H2400

BREL IR PR TI{E Y numpy array

train_on_batch

train_on_batch(self, x, y, class_weight=None, sample_weight=None)

S BREUE— 1 batch AR _EBH T — RS

BR[| kiR ZE IR B EER R AE R list, SevaluateAITEE A



HEE. BHEFR
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test_on_batch(self, x, y, sample_weight=None)

A B batchHIFEA _EXS R g4 T ik

PRALIR B 5 evaluate F1E TEAHIHE

predict_on_batch
predict_on_batch(self, x)

AR EAE— T batch HIFEA_EXP AR BEA T

PBRAGR [T A —~batch_E HI FIISS

fit_generator

fit_generator(self, generator, samples_per_epoch, nb_epoch, verbose=1, callbacks=[], validation_data=None,
nb_val_samples=None, class_weight={}, max_qg_size=10)

FIHPython 2, B4 A4 A M bateh HFEFT ISR A s SR A TIIT LAE AR .
W, ZEBAWRNFECPU_EBHTSER AR T, RINAEGPU L TR 2%

[

N

W

W

generator: AJav KA, A2 plas AR Y %08 |

o —/MEAN (inputs, targets) Hituple
o —/MEUN (inputs, targets,sample_weight) tuple. FrA AR [FHE AL 1263 81 E4CH BIRE
Ao AR TCIRAEBIEE LR . f1-epoch AL A (I BEARBGEE] samples_per_epoch A,
L —""epoch%
o samples_per_epoch: R, AL BRI REATA R AL H Iit—1TepochZE 3, $117~—1>epoch
o verbose: HEL N, ONAERRMES HRH HEGER, UL, 2041 epochiii i
—fTid%
o validation_data: EAGLF=Fi2—
o A AREGIEAE B A LAY
o —/MEIN (inputs,targets) Mituple
o —/MEUN (inputs,targets, sample_weights) [tuple
e nb_val_samples: ({4 validation_data A=/ Kar I H , HLABRHIFESE 1 epochsh B F R 56 tEAS:
@Hﬁgﬁiﬁ%*¥j§§ﬁ, IjJﬁE%’éMﬂ: samples_per_epoch
o max_q_size: A=A BAS YR &



mFE AR IEFRR
R e A5 WL 1tbalzhan.cn
Bl

def generate_arrays_from_file(path):

while 1:

f = open(path)

for line in f:
# create numpy arrays of input data
# and labels, from each Line in the file
X, y = process_line(line)
yield (x, y)

f.close()

model.fit_generator(generate_arrays_from_file('/my_file.txt'),
samples_per_epoch=10000, nb_epoch=10)

evaluate generator

evaluate_generator(self, generator, val_samples, max_q_size=10)

AR BAE ] — A AV BRIR, RPPASAR A2 ilas BOAR [ 5 test_on_batch WM KR [F) 262
HIZIH -

PRI

W

o

o generator: B A batchZUi AR i ds

o val_samples: A:f# N iZiR Bl B SR AZL

o max_q_size: AaarBAS IR B

o nb_worker: i T YRR 1 20 AR AL IS A UERE 2K

o pickle_safe: #i%E ATrue, WIHHETHENLZR. TEE B SLEUOH T 23R40, A7)
L AN pickle IS E £ ias, FEABNIARER S HIE S 2] Tt .

predict_generator

predict_generator(self, generator, val_samples, max_qg_size=10, nb_worker=1, pickle_safe=False)
MDA s EARBUER B T I0N], AEKAR AR Bl 5 predict_on_batch I AZSMAY AL

HRE SR

generator: A ik A batch % i 2k il
val_samples: A=l iZiR Bl B FEAZL
max_q_size: £ s PASI Y E K2

nb_worker: {d F 35T IR 1Y) 22 LR AL BRI ) P RE SR



e A —| % o [ = |
« pickle_safe: %iﬁ%i’\ﬂrue!ﬂ}@{ %gé}ggiﬁigﬂ%iﬂﬁﬁﬁ?%ﬁ%ﬁﬁ, Nl
&8 A pickle %%%EJZQEW Wﬁéﬁ%ﬁ‘i@ﬁﬂéﬁiqj .

get_layer
get_layer(self, name=None, index=None)

AN R EARHE AL T 2 ) SRR P AR RN G, A 2 B R AR BRI L, 7K T R -

e Nname: FRH, BHAT
o index: A, BHI TR

R R AR [EMEE B XS5
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i HiKerasZX G ARA W 771k

e layer.get_weights() : J‘BIEU%ETFRE (numpy array)

o layer.set_weights(weights) : Mnumpy arrayH EAEIEZEZZEF, ERnumpy arrayHFEAR-5*
layer.get_weights() HIFIRFEIE

e layer.get config() : ﬁ@%ﬁﬁ%@ﬂ%{%ﬁﬁ@?ﬁ, EA ] DME G B BB

from keras.utils.layer_utils import layer_from_config

config = layer.get_config()
layer = layer_from_config(config)

WREMNA MR A (FZEARKZZR) |, WAILLEE N S A KR sk, A
R AR oy 5 A T AR -

e layer.input
® layer.output
e layer.input_shape

e layer.output_shape
IWRZEAEZ N AT SR SGERUTRETAMLERER) o AL TR I%

e layer.get input_at(node_index)
e layer.get_output_at(node_index)
e layer.get_input_shape_at(node_index)

e layer.get_output_shape_at(node_index)

[l Previous Next [
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KerasH S0

Docs » MZE » & FECore

W HE
W HEX N T eorefidl ) coreNEEN T —RFH HIPIMEZ, GiaEsE. WEESE

Dense/=

keras.layers.core.Dense(output_dim, init='glorot_uniform', activation='linear', weights=None, W_regularizer=None,
b_regularizer=None, activity_regularizer=None, W_constraint=None, b_constraint=None, bias=True, input_dim=None)

Denseil & EEREE, XEE2—MEHRH):

# as first Llayer in a sequential model:

model = Sequential()

model.add(Dense(32, input_dim=16))

# now the model will take as input arrays of shape (*, 16)
# and output arrays of shape (*, 32)

# this is equivalent to the above:
model = Sequential()
model.add(Dense(32, input_shape=(16,)))

# after the first Llayer, you don't need to specify
# the size of the input anymore:
model.add(Dense(32))

250

o output_dim: KTORVEL, REFZENHHB4EE. BT B aEEE M A4 E T LIE )
Helr, PRIICAREZE R 21T E AT SRS E M AL .

o init: IR ITEE, NIUE LI IT BB FEREE, BN TRIAEACE R Theano K. %Z40{L
@K{gﬁ weights %é&ﬁiﬁﬁ%io

o activation: WIHKEL, ANPUE LIHIGREY (SEFOERED) |, BB ITER (element-wise)
I Theanot 4. WIRANIEELSEL, HASTAMEATHETE AL (BT ZE s R a(x)=x)

o weights: AUH, “Nnumpy arrayflist. Zlisthy %A —JEAT (input_dim,output_dim) AR A4
F—" W (output_dim, ) H 4 7] &

o W _regularizer: JiiiI/EAE_EATIENIN, “HWeightRegularizerst 4

e b_regularizer: HEHIFERE R LI IENI, HWeightRegularizersi4:

e activity regularizer: JinfERH _LRIIERNILT, S ActivityRegularizer i 4



N — b3 o [ = |
?% rHd
W_constraints: ﬁ’iﬁbﬂﬁﬂi@é* Il ngség’i% %J\

b_constraints: i i Z NN, ng@@hgﬂ Cchn
bias: fi/RME, A WE R R (HEXH A ML s 2077 5 28 #)
input_dim: B, #MAEHERNLET . YDenseZ/E ML — 20T, WG EIZSH

Eﬁ input_shape 72%%(0

LY
WA (nb_samples, input_dim) HJ2D7K &
fi ey

P41 (nb_samples, output_dim) 2Dk

Activation/=
keras.layers.core.Activation(activation)
G S A= FO Al L T pR A
ZH
o activation: K EAEHIMIG AL, ATUE SMTE A% 85— Tensorflow/Theano F R AL 25T BRI EL
il A\shape
I8, UEHBMIERIEAE —EM, BHEE input_shape
filthishape
5 AshapetH[Al

Dropout=

keras.layers.core.Dropout(p)

i N s iNDropout.  Dropoutf AE I ZRid R Hr &R B Z AU BEALIT T —E H 2t (p) AYH A
ZICiEYE, Dropoutz H TP LIS LG .

240

o p: O~L1MIFEREL, 127 BT AURERRY LL



225 30k ﬁé‘j %ﬁ_ﬁ _'_IE*ZE}%_ J'EI'\
e Dropout: A Simple Way to PrevMWét\!vgerQn! gvlgr]it@fgr] ’ C n

SpatialDropoutlD/=

keras. layers. core. SpatialDropout1D(p)

SpatialDropout1D-5 DropoutHI/EHZEEL, HEWFHEEE N IDFHMERE, A ZBENMETC. WER—IK
FHEE BB R Z AR GBE R AERENETRES) |, IBAE#E K dropout T IEN]
CHH L, BN BRI R TR XFMMEN T, SpatialDropoutl DREMSH: B mRHIE K 7]
iz, Rz A H U@ Dropout

ZH

o p: O~LHVHFE AL, T2 T I B RERY L]

il \shape

HWIAJEA (samples, timesteps, channels) HI3D3K

it shape

5t AT

275 SCHK

o Efficient Object Localization Using Convolutional Networks

SpatialDropout2D/=
keras.layers.core.SpatialDropout2D(p, dim_ordering="'default")

SpatialDropout2D-5 Dropout FI/EHZEALL, (HEW TR 2DFHMER], TIAZRANMHETT. MR —IK
FHEEIRAE SR R Z AR B GEE ZEERBERNETRES) |, IB4EE R dropout TT% N
A, SNES BRI TRE. XFE T, SpatialDropout2DRENS H BIHE i fFAIE & 2 7]
Aphs e, Nz H BB ) Dropout

24

o p: O~1HYTFAREL, TR ERTF B 5EH ) ]
° dinl_orderhwg:ThKEETf, BRINH ~/ .keras/keras.json HCELHY image dim ordering B

PN


http://www.cs.toronto.edu/~rsalakhu/papers/srivastava14a.pdf
https://arxiv.org/pdf/1411.4280.pdf

e B ﬁ_ﬁﬁ%}%ﬁ
thi=CT, i AJE AN (sampleyvcﬂl\r{yls, rows, CO; h@@%cn

R, AP (samples, rows, cols, channels) HJ4DjK

EE’J%J)\shapei’aE’JE BN FRSLIL A M A shape, THIERZCEE N FEE R input_shape , HEH%
Tﬁ&d 14511

it shape
A
275 (R

o Efficient Object Localization Using Convolutional Networks

SpatialDropout3D/=
keras.layers.core.SpatialDropout3D(p, dim_ordering='default")

SpatialDropout3D-5 Dropout FI/E AL, (HEW I E AN 3DFHER], A B NMEATT. WER—5K
FHIEEI AR R 2 AR GEE ZEERBERNETRES) |, P4 E R dropout Tk N
EHEH, BNEHESFEAEMZEIR TR XFER T, SpatialDropout3DAENSHE BIHE i FFIE & 2 1]
A N iz BB ) Dropout

24

o p: O~LHYFF L, #&HIFRZEWIT A EEHEEAY LB
o dim_ordering:'th'8'tf', ERIAA ~/.keras/keras.json BLEFY image_dim_ordering {H

il A\shape
thi =N, B AR IZW (samples, channels, input_dimi1, input_dim2, input_dim3) HI5DjK
BT, MANNIEAN (samples, input_diml, input_dim2, input_dim3, channels) HJ5D7K &t

firthishape
Sk %G

275 3CHK

e Efficient Object Localization Using Convolutional Networks


https://arxiv.org/pdf/1411.4280.pdf
https://arxiv.org/pdf/1411.4280.pdf

HFE. BHFRERR
Flatten/2 www.Itbaizhan.cn

keras.layers.core.Flatten()

Flatten)= F >R A JET, BB Z4E 5 A —24:4L, W FHENGERERSERENLE .. Flatten N
Ibatch K/

Blr

model = Sequential()
model.add(Convolution2D(64, 3, 3, border_mode='same', input_shape=(3, 32, 32)))
# now: model.output_shape == (None, 64, 32, 32)

model.add(Flatten())
# now: model.output_shape == (None, 65536)

Reshape/=

keras.layers.core.Reshape(target_shape)

Reshape/Z M k44 A shape ¥ M5 E [ shape

28

e target_shape: Htrshape, MEXHtuple, ANEEFEAZH 4EE (batchk/)N)
il A\shape

&, HEARshapeb/HEE. HHEHZEARTEZR, TEIEE input_shape 24K

firthishape

(batch_size, )+target_shape

Blr

# as first Llayer in a Sequential model

model = Sequential()

model.add(Reshape((3, 4), input_shape=(12,)))
# now: model.output_shape == (None, 3, 4)

# note: “None™ 1is the batch dimension

# as 1intermediate Layer in a Sequential model
model.add(Reshape((6, 2)))
# now: model.output_shape == (None, 6, 2)



B BiERER
www.Itbaizhan.cn

Permute/=
keras.layers.core.Permute(dims)

Permute/Z K A O ZEBEIE IR ZS E BT EHE, f10, T2 RNNFICNNMAGERR], AlaEH]
2iZ)E .

24

o dims: #¥tuple, 1EEEHHIBR, AOSHEARINARE . EHHERA THRMIITE. Bl (2, 1) RFEEHA
HO S8 e REER AT 2 b AU SR — R, TR A B SR — R EHERI SR AR

Blr

model = Sequential()

model.add(Permute((2, 1), input_shape=(10, 64)))
# now: model.output_shape == (None, 64, 10)

# note: “None™ 1is the batch dimension

il Ashape

{f%f, L B EE NS — B 5 BE input_shape
fintlishape

SR, (2 HAE R e R RS

RepeatVector/=

keras.layers.core.RepeatVector(n)
RepeatVector/z= ¥4 A BEE nik

20

o n: BEEL, HEEMIRE

il \shape

JEA (nb_samples, features) HI2D7K fi
fithishape

JEA (nb_samples, n, features) HI3DK

Blr



Nz 2N =4 — >TE =
=07 535
model = Sequential() . )
.add( (32, i _dim=32))
roselaas(oense 2, it i) \WANVW. TEDAlZhan.cn

# note: “None™ 1is the batch dimension

model.add(RepeatVector(3))
# now: model.output_shape == (None, 3, 32)

Merge/=

keras.engine.topology.Merge(layers=None, mode='sum', concat_axis=-1, dot_axes=-1, output_shape=None,
node_indices=None, tensor_indices=None, name=None)

Merge/ZMRIE45 E R, H— ok d e s Tk a0 — I SRy sk
240

o layers: ZZHNKerasTk 513, sikerasZXRMFIHK . ZFIELMITTREH LAA T 10

o mode: BIFFHEE, ATIE LA FAA A B FF H ellambda sk 20l Al s AL, W2 JAlambda B s
T REL, WZ RS2 — ok flistfERI A, FRREl k. IR TR, WJE
FHMEZ

o “sum”, “mul”, “concat”, “ave”, “cos”, “dot”

e concat_axis: EH, Y4 mode=concat FfH5iE T 5 AR BR [l

o dot_axes: FEHEEHtuple, 4 mode=dot Hf, +i5iEBLIH I 15

« output_shape: EZ4ltuplezklambdarf#i/ A5 H K%L (Ymode NRELN) - W1 output_shape & pFi%L
I, R A 3 A BN —— X T4 Ashapelist, & [A1%i H 5K 7t B shape

e node_indices: Wik, AElist, MR ALEEAGLZ N HH TS (node) WiE, ZSHAT LB CT
Emerge AR B TR WRBARML, ZSEWEIME 2R &, BIEHHAZ05 T i)
iy

e tensor_indices: A%, AEHlist, NHRALER B LA HIKETE, %S U EFESIF
AR LK

B+
modell = Sequential()

modell.add(Dense(32))

model2 = Sequential()
model2.add(Dense(32))

merged_model = Sequential()
merged_model.add(Merge([modell, model2], mode='concat', concat_axis=1)

- TODO__: would this actually work? it needs to.__

# achieve this with get_source_1inputs 1in Sequential.

Lambda=



HFE. BHIERR

keras.layers.core.Lambda(function, output_shape= Nope, rguments={

| baizhan.cn
AR DA _E— 2 B4 e L‘MﬂﬂTheano/TensorFIowi%_fE

25

o function: ZLSLHIHIRREL, R — AR, B E— R

e output_shape: BREUNY ZIREIAEMshape, FILLE— tuple, tLA]LLE—MR¥EH Ashapeil &
i i shape Y R ZL

o arguments: FIE, FHL FHIRICFIA ERECP AL T H AL T 24

Blr

# add a x -> x*2 layer
model.add(Lambda(lambda x: x ** 2))

# add a Llayer that returns the concatenation
# of the positive part of the input and
# the opposite of the negative part
def antirectifier(x):
x -= K.mean(x, axis=1, keepdims=True)
x = K.12_normalize(x, axis=1)
pos = K.relu(x)
neg = K.relu(-x)
return K.concatenate([pos, neg], axis=1)
def antirectifier_output_shape(input_shape):
shape = list(input_shape)
assert len(shape) == 2 # only valid for 2D tensors
shape[-1] *=
return tuple(shape)

model.add(Lambda(antirectifier, output_shape=antirectifier output_shape))
il Ashape

TR, AMEHZZEENE—ZN, B2 input_shape
fiithishape

EH output_shape ?éﬁ?‘éfﬁﬁ’ﬁﬁﬁﬁshape

ActivityRegularizer/=
keras.layers.core.ActivityRegularization(11=0.0, 12=0.0)

HARZHEIRASHEMEL, HEETHBEEEH LR E

25



FIFE. BiGE R

o 11: LYEHUEMIA-7 (IE#F A%

- 2: 2HENE T GERAEAWW. 1tbhalzhan.cn

il \shape

TR, SEAZEEAS B, ZHEE input_shape

it shape
5#i Ashape ]

Masking/=
keras.layers.core.Masking(mask_value=0.0)

PR 24 R B A 0 P 35 B B, PR LA A e O ] 25

XFTRAGKERIR RS, R AGKER SR 146 (ZENOITIRSE, WBIT) |, AnRM A SKIEAEIZ RS 8]
& EHRET mask_value , WHZASRERAAERTUEE FRIFTAR (HESFmasking) #dkid (Bl -

WEARARIEE T R B — 2 AR S Fimasking, #0143 Fmaskingid FIEE, WIHLH R4

Blr

7 e NEUE x &M Uli(samples,timesteps, features) ik e, I HIXALSTME . KA RER /DT
[ N3RISIIES, FrLMRA B HA o o I 1% :

Q %ﬁﬂﬁ x[:,3,:] =0. , x[:,5,:] =60.
° ELSTMEZE@T{E}\ mask_value=0. E/‘] Masking E

model = Sequential()
model.add(Masking(mask_value=0., input_shape=(timesteps, features)))
model.add(LSTM(32))

Highway/=

keras.layers.core.Highway(init="glorot_uniform', transform_bias=-2, activation='linear', weights=None,
W_regularizer=None, b_regularizer=None, activity_regularizer=None, W_constraint=None, b_constraint=None, bias=True,
input_dim=None)

Highway 2 & 37 2R I Highway W4, X A& LSTMAE B i HI48 W 45 HR 4

24



N =] z ==
A - Ll
output_dim: K TOMIHEA, @%ﬂ%mﬁ G R

T, AR R A : ﬁ@\ié@hanlcn
init: FIEHTTE:, ATIUE LR T EEA A 8O TG E B Theano FKiE . 12 4UL

EK@%@ weights %éﬁaﬁﬁ%a%o

activation: WUHKEL, NHUE LHIHIERE S (SFHIERED) , 3UETER (element-wise)
I Theano®i%l. WRANTEEXSEL, ARG REL (RMHZMERGE RE: a(x)=x)
weights: AUE, Nnumpy arrayiliste Zlisth &4 —EA1 (input_dim,output_dim) A A F4
F—" W (output_dim, ) H 4 & 7] &

W_regularizer: FifiERACE _ERIENIT, HWeightRegularizertf %

b_regularizer: Jitsii7E M E A _E R IENIT, AWeightRegularizerX %

activity_regularizer: Jitifinfe it _EEIERIT, “hActivityRegularizer X4

W_constraints: e E_ERIZIHI, A ConstraintsX 4

b_constraints: faiifE M E _LIZYHIL, AConstraintsXf %

bias: fi/R1E, BOESWERE (RIEXS A ML 28 Mo 2057 524

input_dim: %, MAZORILEE . YIZEENMERIE—ER, DA EZSE

EJZ input_shape 7;%%(0

transform_bias: FLUMIIGIEEESEL, BOAN-2 (GBS R A S & 30)

il A\shape

P4 (nb_samples, input_dim) HJ2D7K &

firthishape

WA (nb_samples, output_dim) HJ2DjK

275 3CHK

Highway Networks

MaxoutDense=

EFE R Maxout/ =

MaxoutDense Eu nb_features /I\ Dense(input_dim,output_dim) gﬁ'ﬁ%ﬁﬁ%ﬁﬁﬁﬁ%ﬁfﬁjﬂiﬁ

o

MaxoutDense ﬁf%ﬂﬁﬁ)\?" > H:I' %/I\ ljl'l E/‘] ~ 53\5/%?3?& E/‘J{)’gﬁfﬁ@%ﬁ o

25

nb_features: &R B 4ERZHIEH

il \shape


http://arxiv.org/pdf/1505.00387v2.pdf

Nz pve sle —— LISt —
JZA (nb_samples, input_dim)l?liégﬁi’cﬁE : IE*Z%EE}_‘%— d

R www.ltbaizhan.cn
filthishape

JEA (nb_samples, output_dim) HJ2D3K it
SR

e Maxout Networks

TimeDisributedDense/=

keras.layers.core.TimeDistributedDense(output_dim, init='glorot_uniform', activation='linear', weights=None,
W_regularizer=None, b_regularizer=None, activity_regularizer=None, W_constraint=None, b_constraint=None, bias=True,
input_dim=None, input_length=None)

NN ESES (RI4EEL) B —P2ER, HRNNMIAE
‘yﬂ return_sequence=True Eﬂfﬁiiﬁ?ﬁffﬁ

° %Eﬁ?i E%E%Ei%%%ﬁ??ﬁﬁ, ﬁ%ﬁﬁﬁﬁ;ifﬁ%ﬁ%% TImeDistributed ;Eﬁiﬁhﬁbﬁﬁ

model.add(TimeDistributed(Dense(32)))

25

o output_dim: KTOREL, REFZENHHBAE. B PIEEEH2ERE M A4 E T LIE )
Helr, PRI AREZE R 2T E AT B R E M ALE

o init: MIGMITEE, NIUE LA IT BB FERH, BN TRIIREACE R Theano K. %2 %{T
FEAEID weights ZEUN A E Lo

o activation: WIHREL, NPUE LIHIG RS (2 HOERED) |, BB ITE (element-wise)
K Theanoi%l. WRANTEEIASEL, AL AMEATBUE REL (B HZMEREE KA a(x)=x)

o weights: fUH, Anumpy arrayiliste iZlisth&A— 1 TEA0 (input_dim,output_dim) FAEHFF
F—" T (output_dim, ) B4 & [F]

o W_regularizer: HiinfEAE_ERYIENITT, HWeightRegularizerXi4

e b_regularizer: HhifE(mE M R IENIT, ShWeightRegularizerX} 4

e activity regularizer: Jin7EHH _LIYIERNILT, SAHActivityRegularizer i 4

e W _constraints: JEAIFERE_ERZIRIT, MConstraints X4

 b_constraints: JfiifEw B _EAIZRIT, AConstraintsXf %

o bias: Mi/RME, &EEEMERE (RIERH A MM 2 07 528 )

o input_dim: T, WAZURINAEE .. HIZEEAMBERE—ZN, DA EZSE
Eﬁ input_shape‘égiyo

e input_length: A FFIKE, NiEHEINone, # ANonelllf 5 A 7 &2 K75

il \shape


http://arxiv.org/pdf/1302.4389.pdf

HFE A ERR
FUN  (nb_sample, time_dimension\mbwllﬁ/i%%izr]an Ccn

fithishape

ﬂ%ﬁﬂ (nb_sample, time_dimension, output_dim) H/]3D§H§%
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KerasH S0

Docs » W% J2 » #: 12 Convolutional

LI E
ConvolutionlDZ=

keras.layers.convolutional.ConvolutionlD(nb_filter, filter_length, init='uniform', activation='linear', weights=None,
border_mode='valid', subsample_length=1, W_regularizer=None, b_regularizer=None, activity_regularizer=None,
W_constraint=None, b_constraint=None, bias=True, input_dim=None, input_length=None)

—YEB R, HUE—4Em NG9 LI TR .. YRMIZEENEEN, FEREERETS
@( input_dim ﬂz input_shape o Wﬂil[l input_dim=128 {tj’if128ﬂqﬁ%}?§lﬁﬁﬁ)\, ﬁlﬁ input_shape=(10,128) ’fti%
— KV 10/y 128 A

o nb_filter: HFZHIECE (Rl BIZEED)

o filter_length: %A% B2 d el 44

o init: FIIGWTTHE, NIUE LA T IE AR, SH TR A E R Theano R4, %S4
EK@%@ weights 72&55(53“7%%}40

o activation: WIHKREL, NHUE ARG KA (S BOERED) |, BB ITER (element-wise)
I TheanoBKi48. WRANIEEZLSE, “ASHRMEEIERE (R HZERTERE: a(x)=x)

o weights: AUH, Anumpy arrayfiliste Zlisthy & A — A (input_dim,output_dim) YRR 4
H—" T2 (output_dim, ) H A 2 1A &

o border_mode: B, HvalidE“same”

o subsample_length: % Hi X5 A B~ RAFEH T

o W_regularizer: Ji{EAE LR IENIT, “hWeightRegularizert] %

e b_regularizer: HiNfEwE R G LAY IENIT, HWeightRegularizersf %

e activity regularizer: HifinfesH R IENIN, “AActivityRegularizer 42

e W_constraints: JEMIFEAE_ERZIRIL, “HConstraints X4

e b_constraints: JifiiINfEfmE _EAIZIARIT, “AConstraints X4

e bias: /KA, REESMER S (HIZEXHm A MErE 22 Hd 2 75 22 4 )

e input_dim: FEL, MABIROAEE . LiZEE NGNS —EN, SR EIZSH
Eﬁ input_shape 72%%(0

o input_length: Y AFHIRHCEREER, ESECHMANTIIRKE . YFELIKERIE



[L-'\ Aihikh T ﬁﬁin =
g

¥ Flatten B, IAJG N EERL pansé ):'HT ﬁ'ﬁ% ERR %@%E’ﬁﬁﬁﬂﬁﬁ%ﬁrﬁiﬂj%o
www.ltbaizhan.cn

il \shape

JEAN (samples, steps, input_dim) HI3D3KiE

fitlishape
A (samples, new_steps, nb_filter) FY3D3K &, KAA A EIHFEAYERE,  steps HIEHSEL

Blr

# apply a convolution 1d of length 3 to a sequence with 10 timesteps,

# with 64 output filters

model = Sequential()

model.add(ConvolutionlD(64, 3, border_mode='same', input_shape=(10, 32)))
# now model .output_shape == (None, 10, 64)

# add a new convild on top
model.add(ConvolutionlD(32, 3, border_mode='same'))
# now model.output_shape == (None, 10, 32)

[Tips] AT LA Convolution1DE {EConvolution2DFITRTERR , *HE17-H (10, 32) HUFSHITIDEH
R4 TR HEBITERAZA (filter_length, 32) #12DE.  [@3rdunclel

AtrousConvolution1DZ

keras.layers.convolutional.AtrousConvolutionlD(nb_filter, filter_length, init='uniform', activation='linear’',
weights=None, border_mode='valid', subsample_length=1, atrous_rate=1, W_regularizer=None, b_regularizer=None,
activity regularizer=None, W_constraint=None, b_constraint=None, bias=True)

AtrousConvolution1D/=H TXfADE S THERL, AKATLIAIER. SERZEEVE RN, &5
%%_EM %f@ 74%*5( input_dim jz input_shape o WJ&U input_dim=128 ‘Ltjj128é/]mir_§U$ﬁU)\
ﬁﬁ input_shape=(10,128) ﬁ%%*/\{tjvloﬂ’]lZSﬁgfhﬂ

24

o nb_filter: HBFUZHIECE (Rl BIZEED)

o filter_length: &R I 2 Iaal ek

o init: IALTTEE, NFUE XA IT A AP, BUH TRIA AL E R Theano B 4. %24
ET@%L weights %%;Ej(ﬁj‘ﬁf

o activation: WAL, NWE LHIHIERES (SEWIEERED , 30FTER (element-wise)
I Theanoi%l. WRANTEEILSEL, A AEMBIEREL (R HEMERGERE: a(x)=x)

o weights: #UHE, “Anumpy arrayfliste Zlisthy A —JE40 (input_dim,output_dim) FYACE AR
H—" T2 (output_dim, ) H s 2 1A &

o border_mode: #F I, Hvalid’s‘same”

o subsample_length: % H X5 A B~ RAFEH T



\/\\

~ T =
e atrous_rate: ¥ F % H{tﬁﬁ?gﬁlj éﬁ%ﬁ % ﬁgﬁ%ﬁg\
- W_requiarizer: FEEEANNTANE, | EY@iEdvERYTCH

e b_regularizer: JhifEdmE m G _ERIENI, HWeightRegularizer X4
e activity regularizer: JfihifesH _EAGIENIL, AActivityRegularizersf %
e W_constraints: i fIlfEACE _ERIZYHRI, “HConstraintsXi4:
e b_constraints: HEINFEE _FAIZRIT, AConstraintsXf 4
o bias: fi/R{E, R E B (RIZXH A MEE b2 (75 5 224
o input_dim: B, WABIRIHEE . LIZEENMERE—ERN, WIHREIZSE
8 input_shape Z4,
o input_length: S AFFIHHCEEER, SECVMATIIRKE .. JFREEIX)Z
B Flatten 2, RGN EIESE vense ENT, TFEISEZSH, FN4iE T@fﬂ’]%u&?ﬁ{%ﬁ%ﬁ&ﬂé

il A shape

JW4n (samples, steps, input_dim) HJ3D3K

it shape

W4 (samples, new_steps, nb_filter) J3D5K4L, FAATTEIETHIIRE,  steps HIEEAR

Blr

# apply an atrous convolution 1d with atrous rate 2 of length 3 to a sequence with 10 timesteps,
# with 64 output filters

model = Sequential()

model.add(AtrousConvolutionlD(64, 3, atrous_rate=2, border_mode='same', input_shape=(10, 32)))
# now model.output_shape == (None, 10, 64)

# add a new atrous convld on top

model.add(AtrousConvolution1D(32, 3, atrous_rate=2, border_mode='same"))
# now model .output_shape == (None, 10, 32)

Convolution2D/=

keras.layers.convolutional.Convolution2D(nb_filter, nb_row, nb_col, init='glorot_uniform', activation='linear"',
weights=None, border_mode='valid', subsample=(1, 1), dim_ordering="'th', W_regularizer=None, b_regularizer=None,

activity_regularizer=None, W_constraint=None, b_constraint=None, bias=True)

THEBEXN " TR SEER, AR BN, BARBL input_shape ZEL. I

U0 input_shape = (3,128,128) 1X3128*1281E A RGBE%
25

o nb_filter: GFUZIEH

e nb_row: %%”1‘? HITTEL

e nb_col: HRUZHIFIEL

o init: ?)Jil’ﬁ%ﬁ‘/zﬁ, HTE XA TTIE AR TR E SH TR ACE R Theano K%L, 1%

ZHL



N PR R YIRS —_— s =

 HFE ARERR
Eﬁ{gﬁ weights i}é&ﬁfﬁ%)\(o ) i
activation: I ERZEL, ﬁ?mﬂmmzmmﬁ)crﬂi@ﬁ% (element-wise)
I TheanoR 4. WARANIEELSEL, HASIAUEATHTE KL (R 2 HTE R a(x)=x)
weights: HUH, “Anumpy arrayfliste Zlisthy &A1 JEU (input_dim,output_dim) FAE AR [
H—" T2 (output_dim, ) F 4 1A
border_mode: #F L, Hvalid’E“same”
subsample: K A2/ tuple, XA T RAER T, B35 1 FRIT 2 strides”
W_regularizer: Jin7EAE LI IERILT, “AWeightRegularizersf 4
b_regularizer: JitinfEfwE A LR IENIT, AWeightRegularizerX %
activity_regularizer: Jtin7Esm it _ERYIERIT, “hActivityRegularizer X4
W_constraints: i iIlEAE _FFIZYHRI, “HConstraintsi4:
b_constraints: JiiifEmE LIIZHI, AConstraintsXi4:
dim_ordering: ‘th’ak‘tf. ‘thB=CHEEgE (AR ARG IN3EE) MTHELIMIE (40T
B, TR EEAEN T3 E . Blin128* 128K S EIE R, Rt iR,
H input_shape 52N (3, 128, 128) , MfEtFHATNVEN (128, 128, 3) , EEXHEIHIM
FEEOMIE, BN input_shape NEIEFEARLMIAER., fEHNEBLILH, Lbr B
(None, 3, 128, 128) fi1 (None, 128, 128, 3) . ZRIASE image dim ordering THERIM,, W
TE ~/.keras/keras.json HEH, HIH BTN
bias: fi/RIE, BEESMWERE (RIEX A MLt 28 Mok 207 52 )

il A\shape

thi T, HIAJZU (samples,channels, rows, cols) HI4DiK

Wi, BIAJEU (samples, rows, cols, channels) 4D

E%ﬁiE’Jﬁﬁ)\shape?éﬁ’]%@éﬁljﬂ%Bif)rdﬁ’liﬁ‘i)\shape, ﬁ'ﬁflElZl%ZT%DHTEfEE’J input_shape , i%z%%%
T HERAEHI B

firthishape

thi N, AP (samples, nb_filter, new_rows, new_cols) HJ4DiK

BT, NP1 (samples, new_rows, new_cols, nb_filter) HJ4D3KHE

T AT SIROT RE & RO S T HA T A 3

Blr

# apply a 3x3 convolution with 64 output filters on a 256x256 image:

model = Sequential()

model.add(Convolution2D(64, 3, 3, border_mode='same', input_shape=(3, 256, 256)))
# now model .output_shape == (None, 64, 256, 256)

# add a 3x3 convolution on top, with 32 output filters:



I_I;" o —— —'—IE*ZFZI}—‘— =
- % . %l 1
model.add(Convolution2D(32, 3, 3, bdrdeF _m e=‘%’)) E J\

# now model.output_shape == (None, 32, 256, 256) =

Www.Itbaizhan.cn

AtrousConvolution2D/=

keras.layers.convolutional.AtrousConvolution2D(nb_filter, nb_row, nb_col, init='glorot_uniform', activation='linear',
weights=None, border_mode='valid', subsample=(1, 1), atrous_rate=(1, 1), dim_ordering="th', W_regularizer=None,
b_regularizer=None, activity_regularizer=None, W_constraint=None, b_constraint=None, bias=True)

R Z4E N T Atrous B IR, HIZIRG BT FLIAAIETH. BEEHIXZEEASE — BN, Vg
@5 input_shape 72%%(0 %ZID input_shape = (3,128,128) 4&%128*1283/‘]%2@RGB[§M%

24

o nb_filter: GHZAEH

e nb_row: HZAIITEL

e nb_col: HBIZAIFIEL

o init: IR ITEE, NFUE AW IT A FRR R B TRIR AL E ) Theano K 4. %24
EK@%@ weights ﬁéﬁlﬁﬂ“ﬁ%ﬁﬁéo

e activation: WIHREL, NPUE ARG KA (S BOERED) , BB ITER (element-wise)
I Theanoi%l. WRATEEILSEL, A S AEMBEEREL (R HEMEREERE: a(x)=x)

o weights: AUH, “Anumpy arrayfilist. Zlisthy & A — A (input_dim,output_dim) YA EE 4
H—" I W (output_dim, ) H 2 1A &

o border_mode: A5, Hvalid"E“same”

o subsample: A2/ tuple, HitHX AR N RFER T, B i B PRI 2 “strides”

o atrous_rate: K N2tuple, RFEGTZIZM REL, AT HAEFR A filter_dilation'

o W_regularizer: JiifinfeAE EHIENIT, “hWeightRegularizert4:

e b_regularizer: HEHIFEWE R LI IENI, HWeightRegularizersi 4

o activity_regularizer: JifinfefH BRI IENIN, S ActivityRegularizertf 4

e W _constraints: JEAIFEAE_ERZIRIT, AConstraints X4

e b_constraints: JihIfE & _EAYZIEIN, AConstraintsif %

o dim_ordering: ‘th'sl'th. thi=CHi@EESE (R EEGBESEE) MTELIMIE (4N
B, MiAEes T, BB T M E . Flin128*1281) ZiEEEAE F, s
H1 input_shape W54 (3, 128, 128) , MAERATNEN (128, 128, 3) , HEEXEIHIU
EEOMIE, FN input_shape NEIETFEARBBIAERE, fEHNEBLIH, Lhr L2

(None, 3, 128, 128) #1 (None, 128, 128, 3) o PRIASZ image dim ordering FH:E MM, A

TE ~/.keras/keras.json HHEE , #&I%ARELNI AT,

o bias: fi/RME, REESMER S (HZEXHm A MErE 22 #d 2 756 22 4 )

il \shape

thi N, #IAJEA (samples,channels, rows, cols) HI4DjK



el g o= g =
BT = SRR R

T, BMAJEI (samples, rows, Cols, chann

www.Itbaizhan.cn

TEEGX L A shapets 12 BRELA FRSC BT H A shape, MERREUE H M HEER] input_shape , HZ%
M HER BRI BT

fitlishape

thf N, AP (samples, nb_filter, new_rows, new_cols) HJ4Dik
twEIT, NP1 (samples, new_rows, new_cols, nb_filter) HJ4D3KE
iy BOAT BT RE S KA FE T i AR

Blr

# apply a 3x3 convolution with atrous rate 2x2 and 64 output filters on a 256x256 image:

model = Sequential()

model.add(AtrousConvolution2D(64, 3, 3, atrous_rate=(2,2), border_mode='valid', input_shape=(3, 256, 256)))
# now the actual kernel size is dilated from 3x3 to 5x5 (3+(3-1)*(2-1)=5)

# thus model.output_shape == (None, 64, 252, 252)

275 3CHK

e Multi-Scale Context Aggregation by Dilated Convolutions

SeparableConvolution2D/=

keras.layers.convolutional.SeparableConvolution2D(nb_filter, nb_row, nb_col, init='glorot_uniform',
activation='linear', weights=None, border_mode='valid', subsample=(1, 1), depth_multiplier=1, dim_ordering='default’,
depthwise_regularizer=None, pointwise_regularizer=None, b_regularizer=None, activity_regularizer=None,
depthwise_constraint=None, pointwise_constraint=None, b_constraint=None, bias=True)

ZJERE X205 A\ A 4 B TR

A BGHERIERE T M TER MM A BESINET) |, ARSI TER, ¥ E—31E
FREEFIR AR HEEF o 240 depth_nuitiplier ¥ T fEdepthwise B (5—2) MR, &4
NBE(E 577 A4 2/ Hi H i

EMRIE, I BE IR LR MO — R o S NYE R, BUR {EInception bR B —FhAk

S 1 D o

U HZEERNE BN, NIRML input_shape 2% B input_shape = (3,128,128) fXF128*128H %
BRGBEI%

i He
Theano &


https://arxiv.org/abs/1511.07122

[

22 H i HREfETensorflow/&

TSR THERR
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~

¥
>SQ‘<(>&—;

o nb_filter: HBFUZIEH

e nb_row: #HRUZAIITEL

e nb_col: HRUZHIFIEL

o init: WAL ITEE, NTUE MG T A AP, U TR A E ) Theano B 4. x24T
EW%}‘E weights i}é&ﬁfﬁ%)\(o

o activation: WUHHKEL, NAUE LHIROE KA (ZHERIERE) , BB ILER (element-wise)
I Theanoi%l. WRANTEEILSEL, A AEABUE R EL (R HZMEREE RE: a(x)=x)

o weights: FUH, “Anumpy arrayfiliste Zlisth &H—1JEU (input_dim,output_dim) FALEE A [
H—" T2 (output_dim, ) F A 1A B

o border_mode: #FEE, Hvalid’E“same”

o subsample: K N2 tuple, Hi X AR N RFER 1, B i R “strides”

o depth_multiplier: 7EFZREETRRISERY, B A EE M H £ /0 i 1siE

« depthwise_regularizer: JhifEIZARE S AAE ERFIENTT, HWeightRegularizertf %

o pointwise_regularizer: JfIfEiZ S TRAIACE ERYIENT, “hWeightRegularizersi4

e b_regularizer: JhIE & n) G _EAIENI, AHWeightRegularizert4:

e activity regularizer: JihnfeEsH _EAGIENIL, AActivityRegularizert %

o depthwise_constraint: i II{EH IR E A FAE FRIZRIT, HConstraintsXf 4

e pointwise_constraintfifi iIIFE3% -G E R ZI R, “HConstraints %) 4

o b_constraints: JEHI{ERE _LIIZHIT, AConstraints X4

o dim_ordering: ‘th'E‘tf. ‘thB=HEELE (WP ARGN3EE) MV THELIMIE (4G
B/, TP, BB TEINMIE . filin128* 1280 —EEEAE A, FEth B
H input_shape M54 (3, 128, 128) , TM{EtFEETNVEN (128, 128, 3) , HEEXHEIHIM
TEBONMLE, N input_shape NEETEAREAEE, EHNFLBIN, SLhr B2

(None, 3, 128, 128) #1 (None, 128, 128, 3) . ERIA/Z image dim ordering T E M, A

TE ~/.keras/keras.json HEA, A BEL NI A,

o bias: fi/RME, REESMER S (HZEXH0 ALt 22 Had 2 756 22 4 )

il \shape
thi N, #IAJEA (samples,channels, rows, cols) HI4D7K

T, BIAJPU (samples, rows, cols, channels) HJ4D3Kt

TERUX A A\ shape g 2 BN FR L BL T A shape, TEERECHEE H B HEER] input_shape , HZH%
N ER BRI BT

fithishape

thf N, NP (samples, nb_filter, new_rows, new_cols) HJ4Dik



R BEIER R
iR, AP (samples, Wnﬁfbﬁ’l ztlciigrhﬂ%[ﬁﬁ%

AT SIEOT RE S RN I FE T IR T A A

Deconvolution2D)Z

keras.layers.convolutional.Deconvolution2D(nb_filter, nb_row, nb_col, output_shape, init='glorot_uniform',
activation='linear', weights=None, border_mode='valid', subsample=(1, 1), dim_ordering="tf', W_regularizer=None,
b_regularizer=None, activity_regularizer=None, W_constraint=None, b_constraint=None, bias=True)

ZERGTRIENEE (REWN)  FFERGAHIOE T A& £ R P ARES — S G TR 25 R MU=
JT AR, N, HEA %G Z Hshapeftensor¥é i H A 1% 46 2 i Ashapefitensor. ,
[FI N R B 5 B AR E AR B

%{ﬁﬁﬁ}ﬁ%ﬁfj\jﬁgggﬂﬂ‘, E%{% input_shape 7/;%95/{0 WHQD input_shape = (3,128,128) 4%%%128*1285/‘]%2
MRGBEIG

25

o nb_filter: HBFUZIEH

e nb_row: #HRUZAIITEL

e nb_col: HRUZHIFIEL

o output_shape: &N 4iHishape, HHEEEtuple, U
(nb_samples,nb_filter,nb_output_rows,nb_output_cols) , i %Houtput_shapeIAE: 0o=s(i-
1) + a + k - 2p, EHafBUETEHZ0~s-1, HH:

o ik AHsize (rowszfcols)
o k: HFZAK/N (nb_filter)
o s: £ (subsample)
o a: A EEMHIHT X s M AFE ] fEoutput size 1S4
o init: AW ITEE, NIUE LI IT BB ERE, BN TRIAEACE R Theano B, %Z4{L
EK@%@ weights %éﬁaﬁﬁ%a%o
o activation: WUHHKEL, NAUE LHIROEREAY (ZHRIERED) , 8B ITR (element-wise)
I Theano®i%l. WRANTEEIXSEL, ARG REL (R0 HZMERGE R a(x)=x)
o weights: F£UH, Anumpy array(fliste iZlisthy <A — 1A (input_dim,output_dim) AR
F—"IE 40 (output_dim, ) Fo &[] it o
o border_mode: 51, Hvalid”=l“same”
o subsample: K N2 tuple, HiHiXH AR N RIER 7, B A PR “strides”
o W_regularizer: HihifEAE_ERYIENITT, “HWeightRegularizerXi4
e b_regularizer: HhifE(mE M _ERIENIT, ShWeightRegularizerX} 4
e activity regularizer: Jin7EHH _LIYIERNILT, SAHActivityRegularizer i 4
W_constraints: FEAIFEFRE _FRIZIH T, HConstraintsX 4
b_constraints: JifEMmE LIZIHRI, HConstraintsXi4:



I—jcu—‘u %
o dim_ordering: ‘th’=k’ tf’ ‘th’ @%r% ﬁH?F/é H’J31§E) PLTELINLE (MO

) | e, awmmwuzhama@w DT, fEmHot
H input_shape ME2H (3, 128, 128) , MAEtEHNE N (128, 128, 3) , HFEXHEIHIM
EEONMLE, FIN input_shape NEETEAREAERE, EH NI, , LR B2
(None, 3, 128, 128) #l (None, 128, 128, 3) o PRIAJE image dim ordering FEMIMR,, AJ
T ~/.keras/keras.json G, HIAREITNI A,

o bias: /KA, REESMER S (HIZXHm A MErE 22 #d & 75 22 4 )

il \shape

thi N, #IAJEA (samples,channels, rows, cols) HI4DyK
Wi, BIAJEU (samples, rows, cols, channels) HJ4D3K it

EE@%J)\shapeTaE’Jm ﬁV\]*B;&%E’J%J)\Shape ﬁ'ﬁ%@é@li’%ﬂﬁi’%ﬁﬁ’] input_shape , 1%72%%
Tﬁﬁﬂ/\ 1B+

il shape

thi= T, NP (samples, nb_filter, new_rows, new_cols) HJ4DjK
iR, NP (samples, new_rows, new_cols, nb_filter) HJ4D3KHE
i HY BOAT B R AT RE < RO FE 7 YA TS

Bil-5

# apply a 3x3 transposed convolution with stride 1x1 and 3 output filters on a 12x12 image:
model = Sequential()

model.add(Deconvolution2D(3, 3, 3, output_shape=(None, 3, 14, 14), border_mode='valid', input_shape=(3, 12, 12)))
# output_shape will be (None, 3, 14, 14)

# apply a 3x3 transposed convolution with stride 2x2 and 3 output filters on a 12x12 image:

model = Sequential()

model.add(Deconvolution2D(3, 3, 3, output_shape=(None, 3, 25, 25), subsample=(2, 2), border_mode='valid',
input_shape=(3, 12, 12)))

model.summary()

# output_shape will be (None, 3, 25, 25)

27 3CHk

e A guide to convolution arithmetic for deep learning
e Transposed convolution arithmetic

e Deconvolutional Networks

Convolution3D=


https://arxiv.org/abs/1603.07285
http://deeplearning.net/software/theano_versions/dev/tutorial/conv_arithmetic.html#transposed-convolution-arithmetic
http://www.matthewzeiler.com/pubs/cvpr2010/cvpr2010.pdf

N/ l\_\ﬁll‘_Lﬁl e — ~TE =
)T ESpidoN]
keras.layers.convolutional.Convolutfon3®(nbZfi 5 kefneI®diml,¥k Y d¥m2,KerfNel_dim3, init='glorot_uniform’,

activation="'linear', weights=None, border_mode='valid' subsa.mpleFi, 1, 1), dim_ordering="th', W_regularizer=None,
tE:’ b|
)

b_regularizer=None, activity_ regu laWWnW_cIlt
L]

EFZ AP Clele; bias=True)

GO =R A TR S GT, YHEHIZEENSE —ZE0, NEEME input_shape 2. 1
U1 input_shape = (3,10,128,128) fLFRXT10Mi128*1281 % (ARGB K G T4 1

24

nb_filter: G AIEH

kernel_dim1: HHZE14EERTK

kernel_dim2: BRI 24 1K

kernel_dim3: G AL I

init: FIAGTTE:, ATUE XA TSR/ R, BH TR WACE R Theano K 4. %24
EK@%@ weights %éﬁaﬁﬁ%a%o

activation: WUHKEL, NHUE LHHIERES (SFHIEHRED) , 08T ER (element-wise)

I Theano®i%l. WRANTEEIXSEL, A UETRUEREL (RMIHZMERGE R a(x)=x)
weights: AUE, “Nnumpy arrayiliste Zlisth &4 —EA1 (input_dim,output_dim) A EE A F4
F—"TE 40 (output_dim, ) Fo &[] o

border_mode: A5, Jy“valid’E“same”

subsample: K A3 tuple, X H AT RAERF-, B B FRIE & “strides”

7, subsamplei@id*3DE L, R Ustrides= (1, 1, 1) YIS

W_regularizer: Jin7EAE _LIWIERNILT, “AWeightRegularizersf %

b_regularizer: JitiinfE e A _ LR IENIT, AWeightRegularizerX %

activity_regularizer: ffihnfed it _ERIIENT, “HActivityRegularizers 4

W_constraints: FifiIIERE_FIZIHRI, A Constraintsi4:

b_constraints: Jifi ilfEfm & _LAIZIHIT, “AConstraintsXf %

dim_ordering: ‘th's‘tf. ‘th'BIUHiEELE (AR OEGBRII3EE) MTHELIMIE (482 N0k
%:) , ﬁ@'tf’@%ﬁtp, @@éﬁfﬁ?%44\1ﬁ§o ,Ej(ij\% image_dim_ordering TEXHEE/‘]T%K, ﬂ

f£ ~/.keras/keras.json AR, #&I%AKETNI AT,

bias: fi/RIE, BOESMWERE (RIEX A MLt 28 Mol 207 528

il A shape

thi s, BIA N AIEA (samples, channels, input_diml, input_dim2, input_dim3) HI5DiK

T, AN CNIEAN (samples, input_diml, input_dim2, input_dim3, channels) HJ5D7K it

X B A% A\ shapefit 2 BRI AN RSB Ry Ashape, TR BRALEE H WA E Y input_shape o

CroppinglD/=

keras.layers.convolutional.CroppinglD(cropping=(1, 1))



HE AR R
EM (@isD) DRDEMARKAV Tt a2 han.cn

24

e cropping: £ A2 tuple, fREETFHINE BEREIH L DN ITTER
i A\shape

e JEUI (samples, axis_to_crop, features) [43D5K it
firthishape

e JEUI (samples, cropped_axis, features) [3D5K it

Cropping2D/=

keras.layers.convolutional.Cropping2D(cropping=((@, @), (@, ©)), dim_ordering='default")
Xf2Dim AN (%) BEHTHEET, KA e, RISEA SR )7 1A gy

2

o cropping: K M2M1E A tuple, 4305 A1 Ty ) bk BT BT i A T AL

o dim_ordering: ‘th'E‘th. ‘th=(HEELSE (R BEGBKSEE) MTELMIE (4EEMNOFIH
B, MAEPEECH, EiE4EN TEIMMIE. flin128*1280) —EiEF A, Fth i
H input_shape 52N (3, 128, 128) , MfEtFHATNVEN (128, 128, 3) , EEXHEIHIM
EHEONIE, PN input_shape NISHEARZUAERE , L HNERLILF, L L&
(None, 3, 128, 128) fi1 (None, 128, 128, 3) . ZRIASE image dim ordering THERIM,, W
TE ~/.keras/keras.json HEH, HIH BTN

iﬁ‘ﬁ)\shape
JZ4n (samples, depth, first_axis_to_crop, second_axis_to_crop)
finthishape

J¥ 4l (samples, depth, first_cropped_axis, second_cropped_axis)J4D5K it

Cropping3D/=
keras.layers.convolutional.Cropping3D(cropping=((1, 1), (1, 1), (1, 1)), dim_ordering="default")

XroD# A (K1) SHTEEY



HFE JiiERR
B www.Itbaizhan.cn

o cropping: K A3 A tuple, 30 ="J51A bR S R AR A BT B TC R AL

o dim_ordering: ‘th'a(‘tf. thiCHuEiEZE (AR AEIRNSHEE) T HLME (4EEN0TTH G
%:) ; ﬁﬁﬁ‘tf@%ﬁqﬂ, WIEEN TEAMIE. BRAE image_dim_ordering TE]KEE’:]TEK, aJ
fE ~/.keras/keras.json FHEE, 1A KBTI A

il \shape
J 4N (samples, depth, first_axis_to_crop, second_axis_to_crop, third_axis_to_crop)HJ5DjkK i
fithishape

¥l (samples, depth, first_cropped_axis, second_cropped_axis, third_cropped_axis) 5Dk i

UpSamplinglD/=
keras.layers.convolutional.UpSamplinglD(length=2)

FERf (Al b, B IR EE 1ength X
ZH

e length: L RAERRIT

i1 A\shape

e JEUI (samples, steps, features) [J3DiKH:

il shape

e JEUI (samples, upsampled_steps, features) HJ3Dik i

UpSampling2D/=
keras.layers.convolutional.UpSampling2D(size=(2, 2), dim ordering='th")
EARA TINS5 5 B A size[0]Fsize[1]{X

ZH

o size: BEltuple, 7 RINATAIY] _ERAERT-
o dim_ordering: ‘th’E‘th. ‘th(HEESE (R AEEGBIISEE) MTHELMIE (4EEMN0H I



LS WK ——
M E B AR

/Y, e %%?%MW&%&MM%%%% @L@@@H»ﬁmﬁﬁ

{1 tnput_shape 5K <3 wvwv Iithaizhan.caA, 2., 3) , tmxsEsmy
E%@‘OAQE, .7'3 input_shape @Qﬁﬂ@ﬁﬂ’]?ﬁ&, EEW%@E%*, iﬁiﬂiﬂz

(None, 3, 128, 128) #l (None, 128, 128, 3) o BRiAJE image dim ordering FEEMIMR,, 7S

Z‘E ~/ .keras/keras.json ':F'%%, %Jﬁﬁiﬁﬁﬁﬂlﬂﬁ'ﬁ'o

il \shape

‘th~, NP (samples, channels, rows, cols) HI4DjK

BT, NPT (samples, rows, cols, channels) HJ4Djkim

iﬁﬁﬂjshape

‘th#~, NP (samples, channels, upsampled_rows, upsampled_cols) HJ4D5K

BT, NP1 (samples, upsampled_rows, upsampled_cols, channels) HJ4Djk i

UpSampling3D/=
keras. layers. convolutional .Upsampling3D(size=(2, 2, 2), dim_ordering="th")
BEAR = 4E%_ Bl E S size[0]- size[1]Mize[2]iX
A2 H AT A BB Theano A Ja i i AT H
28
o size: KN3HIHEL tuple, RFRIE="THERE LR ERIER
o dim_ordering: ‘thEl‘th. ‘th(HEESE (R AEGBRIISEE) MTHELIMIE (4N

8, MfEPERA, EEAEN T HEA MU E. BRINJE inage_dim_ordering FHEMIREZ, W]
TE ~/.keras/keras.json EF‘E%, paaishra=nulpaRi i

ﬁﬁ)\shape
thi N, NP (samples, channels, len_pool_dim1, len_pool_dim2, len_pool_dim3) HJ5D3K it

BT, NMIEA (samples, len_pool_dim1, len_pool_dim2, len_pool_dim3, channels, ) HJ5D7K &t

filthishape

thi N, AP (samples, channels, dim1, dim2, dim3) HI5Djk



Slzprsple 0 LT s
%. rHd

BT, NP (samples, u@rﬁ_ im1, upsér%i%l_zaim%z,{@ampled_dim&channels,)
H5DHE www.Itbaizhan.cn

ZeroPaddinglD/=

(eras. Layers. convolutional. Zeropadding10(padding-1)

XT1DHIARTE B (AnEtEEs) E3wo, LARHIBRLUSREKE
ZH

o padding: A, FORFEEBGERVHATE AR A, XEEIHGERMAML (B12E, BOgEEFEAR
29

i1 A\shape
WA (samples, axis_to_pad, features) HI3DjkKix
filthishape

JEA (samples, paded_axis, features) HI3D7Kfi

ZeroPadding2D/=
keras.layers.convolutional.ZeroPadding2D(padding=(1, 1), dim_ordering="th")
Xt2Di A (WE fr) KA FETE0, DAEHIEETR LUSRHEE AT/
20

e padding: &ltuple, FRAEZUETE A AYE IGANZEARALEGEOR AL H , X L ZUFEGEAY AL 434 (RIFE th' i
TEGHTMS, RN EEFERNER2, 3)

dim_ordering: ‘th’8tf. ‘th'BHEELE (WRAEIGRI3EE) LT H1ME (48 Mot
B, TR EEAEN TN E . 128 128 SEEEAK R, iR

M input_shape M5 N (3, 128, 128) , MfEtPHXFNEN (128, 128, 3) , FEXHEIHIAE
FOMIE, KN input_shape NEGTEARBBILER, EHANFRLIMA, Kb b2

(None, 3, 128, 128) fi1 (None, 128, 128, 3) . ZRIASE image dim ordering THERIM,, W
TE ~/.keras/keras.json HEH, HIHREILNA .

il A shape

‘th#~, JEA (samples, channels, first_axis _to_pad, second_axis_to pad) FJ4D3K it



HFE. BHIERR

BT, TP (samples, first axis_to pagt, second jaxis to pad, channels) FJ4D3K it
www.itbal

dit.Ch

finthishape

th'#= T, A (samples, channels, first_paded axis, second_paded_axis) HJ4Djkit

T, TP (samples, first_paded axis, second_paded_axis, channels) J4DjK it

ZeroPadding3D/=
keras.layers.convolutional.ZeroPadding3D(padding=(1, 1, 1), dim_ordering="th")
B EARR = A4 LR

Az H AT A BB Theano A Ja i AT H]

ZH

padding: #%tuple, FRIEEHTHHIPR G RO TONEE , X BEEHFT A HZ3, Hiafm
Hhs, P22, 3F14

e dim_ordering: ‘th'ak‘tf. ‘th'iFiEEdE (WEAKEHBNIEE) MTHELIMIE (4EEMNOFIRE) |, TfE
f(‘:fj, WIEEN THRANMIE. BN image_dim_ordering TEEH@@%ﬁ, TE ~/ .keras/keras.json EPQ%, %/ﬁﬁ
BEEIE N

il A\shape

thi =T, AP (samples, channels, first_axis_to_pad, first_axis_to_pad, first_axis_to_pad,)
HI5D5K

BT, HIPA (samples, first_axis_to_pad, first_axis_to_pad, first_axis_to_pad, channels)
HI5D5K

firthishape

thi N, AP (samples, channels, first_paded_axis, second_paded_axis, third_paded_axis,)
HI5D5K

BT, NMIEA (samples, len_pool_dim1, len_pool_dim2, len_pool_dim3, channels, ) HJ5D7K &t
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Docs » M52 » it JZPooling

(K=

MaxPoolinglD/=

keras.layers.convolutional.MaxPoolinglD(pool_length=2, stride=None, border_mode='valid")
X DIE S TR E AL
25

e pool_length: T REERE T, ANE2NPEH N T oREER]|— 24K
o stride: #%(ENone, #KA(H

 border_mode: ‘valid’si#‘same’

o 7R, Hul'same 1 H EfETensorFlowlE A i v i i
fil A\shape
e JEUI (samples, steps, features) [J3D5K i

finthishape

e JEUI (samples, downsampled_steps, features) HJ3Dik i

MaxPooling2D/=
keras.layers.convolutional.MaxPooling2D(pool_size=(2, 2), strides=None, border_mode='valid', dim_ordering="th")

N 5 K AE AL

X

Z 31

« pool_size: KN2AEHtuple, RAAEFINII (B, AF) ERTFREET, W0 (2, 2) 4
T AR PR LA R R ¢

\



HF = N HAERR R

o strides: K h21WE4tuple, ZENone, K AH.

« border_mode: ‘valid’=i#" SWA/VWlt OaIZhanCH

o R, Hui'same = HaETETensorFlow/F A i I {5 A

o dim_ordering: thﬂ/:tf’o theid S ETEE (ARG R3EE) M THELMME (48 N0TF AR
B, MEeEH, WEAEN T HIMIE. Flln128*1281 —EiEZAK R, Fth i
H input_shape NE2H (3, 128, 128) , MAEtPEHNE N (128, 128, 3) , HFEXHEIHIM
TEEOMIE, FN input_shape NEIEFEARBIIAERE, fEHNFBLIH, Lhr L2
(None, 3, 128, 128) #l (None, 128, 128, 3) o PRIAJE image dim ordering FEMIMR,, AJ
TE ~/.keras/keras.json A, H A RBEIZLNA .

il \shape

th N, WP (samples, channels, rows, cols) HI4DjK
tEIT, NP (samples, rows, cols, channels) HJ4Djkim

fithishape

th T, NP (samples, channels, pooled_rows, pooled_cols) HJ4Djk i

BT, NP (samples, pooled rows, pooled cols, channels) HJ4D3K it

MaxPooling3D/=
keras.layers.convolutional.MaxPooling3D(pool_size=(2, 2, 2), strides=None, border_mode='valid', dim_ordering="'th")

H3DMES (ZSIE AT A1) s K AE AL
A2 H T A BEAEAE H Theano 4 J5 ¥ i Al H
ZH

o pool_size: K A3MELtuple, RELE=AEE LT RER T, W (2, 2, 2) BHlESES
AAE LA Y JFOR A K

o strides: K A3H#E A tuple, m#&None, £ KAH,

 border_mode: ‘valid’s# same’

o dim_ordering: ‘thtf. thi=HEIEE (WEEBEIRINSHEIE) (L THELMIE (40 iG
B, MAEEECH, EIEAMN TEAMMIE. BIAZ image dim ordering FEENIEZL, AT
TE ~/.keras/keras.json G, #&I%ARELNI AT,

il \shape



thi=UT, NP (samples, han Ien —pool_dim1, len pool ﬂ!\z len_pool_dim3) HI5DjkKHE
Www.ltbalzhan.cn

BT, NMIPA (samples, len_pool_dim1, len_pool_dim2, len_pool_dim3, channels, ) HJ5D7K

fitlishape

thi N, AP (samples, channels, pooled_dim1, pooled_dim2, pooled_dim3) HI5Djk i

BT, HIEA (samples, pooled_dimi, pooled_dim2, pooled_dim3,channels,) HI5D7K it

AveragePoolinglD/=
keras.layers.convolutional.AveragePoolinglD(pool_length=2, stride=None, border mode='valid')
XFIE A DAE 5374 E AL

20

o pool_length: T RAEE T, MNE2NPEH A T RIES— K
o stride: ®%{None, TKAH

 border mode: ‘valid’z{#‘same’
o 7R, Hui'same 1 HEFETensorFlow/E A i i
ﬁﬁ)\shape
e JEUI (samples, steps, features) [3D5K it
fitlishape

e JEUI (samples, downsampled_steps, features) [3Dik e

AveragePooling2D/=

keras.layers.convolutional.AveragePooling2D(pool_size=(2, 2), strides=None, border_mode='valid', dim_ordering="'th")
N E S R E A

25

\

e pool_size: K M2 & tuple, EALMWNITH (BEH, /AKF) BT RERT, WE (2, 2) #
o & AE B 4438 R R —2f
o strides: K A20# % tuple, 5i#&None, #KAH,

 border_ mode: ‘valid’z{#‘same’



“ HFE AR R
o TFE, Hpfisame iz Lf Wjﬁfﬁ@ﬁhan-cn

dim_ordering: thdztfo thisC P EELdE (AR ARG R3EE) MTHLIMIE (480t ia
B, Mifeeist, WIEAEA THIMLE . #lin128+1280) —HEFAE F, Eth *ﬁ“ﬁ

W input_shape M5 A (3, 128, 128) , MfEtPHAHNE N (128, 128, 3) , HEIXHIHIAE
FOMIE, BN input_shape NUSTEARZHILER, fEHNIRLIMA, SLhr B&

(None, 3, 128, 128) #1 (None, 128, 128, 3) . ZRIAJE image dim ordering FEERIER,, AJ
TE ~/.keras/keras.json HERH, FHixA BTN A,

il A shape
‘th~, NP (samples, channels, rows, cols) HI4DjK i
R, NP (samples, rows, cols, channels) HJ4Diki

it shape

‘th#~, NIEU (samples, channels, pooled_rows, pooled_cols) HJ4DiK i

T, NP (samples, pooled rows, pooled cols, channels) FJ4D3 i

AveragePooling3D/=

keras.layers.convolutional.AveragePooling3D(pool_size=(2, 2, 2), strides=None, border_mode='valid',
dim_ordering="th")

H3DIES (B ERTasiE) A E AL
A2 H AT H B FH Theano & J& By A]

25

pool_size: K A3ME A tuple, MFAE =T LR FRER 7, W (2, 2, 2) BHFESHEE
AE AR A JFOR A

strides: K A3 4 tuple, =& None, £KAH.

border_mode: ‘valid'={# ‘same’

dim_ordering: dim_ordering: ‘th’8(‘tfs ‘th'i=UdiEgE (AT aEBRI3HE) T 81
(4EFENOTFIRE) |, M Rt EE4EN TRA MM E . BRIAE image_dim_ordering FEAE HIAE
I, FIFE ~/.keras/keras.json HEH, A BCABEL NI A,

il \shape

‘th~, NP (samples, channels, len_pool_dim1, len_pool_dim2, len_pool_dim3) HJ5DjK it



|‘—“||—'-‘| - K
BFE. FMFEFRR
BT, NP (samples, Iwww?iftl}g)&ﬁéﬁfﬁdims, channels, ) 5Dk

fithishape

th T, NP (samples, channels, pooled_dim1, pooled_dim2, pooled dim3) HJ5Djk i

BT, NP (samples, pooled_dim1, pooled_dim2, pooled_dim3,channels,) HI5D7K it

GlobalMaxPoolinglD/=
keras.layers.pooling.GlobalMaxPoolinglD()

XTI RS S 1 2 SRRt AL

il \shape

e JEUN (samples, steps, features) [J3DiK it
fithishape

e JEUl(samples, features)]2D5K it

GlobalAveragePoolinglD/=
keras.layers.pooling.GlobalAveragePooling1D()
NS SN2 R~ E AL

il \shape

e JEUN (samples, steps, features) [J3DiK it
fithishape

e JEUl(samples, features)]2D5K it

GlobalMaxPooling2D/=
keras.layers.pooling.GlobalMaxPooling2D(dim_ordering="default")

NEBE SN2 R E A



B R R

p23

e dim_ordering: ‘th'=tf's ‘th’*ﬁfyyﬂylxa_,?w l‘%% é@@gﬁ/@ﬁ (4EFEMNOTFURE) |, TAE PR

X, BN TRIMLE. Flin128*1281) —EEFEE f, EthBEH input_shape N5 K

(3, 128, 128) , MifEtPEAH VSN (128, 128, 3) , HEXEIMIELOMIE, FN input_shape AL
EREABAER | fEH NS, S2hr B (None, 3, 128, 128) #il (None, 128, 128, 3) . ki

& image_dim_ordering THEMIMIT,, FIFE ~/.keras/keras.json FEF , &AL E TN At

W

il A\shape
thi =N, NP (samples, channels, rows, cols) HJ4DjK &
BT, NP1 (samples, rows, cols, channels) HJ4Djk i

fiithishape

WA (nb_samples, channels)J2D5K &t

GlobalAveragePooling2D/=
keras.layers.pooling.GlobalAveragePooling2D(dim_ordering="default")

N 5 N4 R (BT AL

25

\

e dim_ordering: ‘th'@'tf. ‘th'Bi=CHEESE (R OKGR3EE) MTHELIMIE (BEMNOFIRE) |, TfE i
X, EIBEHEN THEINMLE. #lan128*1280) —BIEFAE A, 7Eth'BzlF input_shape N5 H
(3, 128, 128) , MfEtPHAHFNE N (128, 128, 3) , HEXHIHIELOMIE, FHN input_shape A
SRR ZER , AR, s2br E& (None, 3, 128, 128) il (None, 128, 128, 3) . Btk
# image_dim_ordering TREMIMNZ, FIFE ~/.keras/keras.json HFEE , &AW EL N At

il \shape
‘th~, NP (samples, channels, rows, cols) HI4DjK

tEIT, NP1 (samples, rows, cols, channels) HJ4Djkim

it shape

JZW(nb_samples, channels)J2D5K &
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JEilE = LocallyConnceted

LocallyConnected1D/=

keras.layers.local.LocallyConnected1D(nb_filter, filter_length, init='uniform', activation='linear', weights=None,
border_mode='valid', subsample_length=1, W_regularizer=None, b_regularizer=None, activity_regularizer=None,
W_constraint=None, b_constraint=None, bias=True, input_dim=None, input_length=None)

LocallyConnectedid /=15 convolutionio LAFJTZRMU, ME—RIXHIRABTAUEIL S M HIAEA A%
ApatchHEHE a2 A — LR, SEHZBEENRIEZEN, FFERMES40 input_din B input_shape 2%
}}b&o 5%[@){5% ConvolutionlD o (f%l%}%ﬁ/] input_shape JZ‘@?%%TEXHE, Z:ij:# None

24

o nb_filter: HGFZHIEH (Rl H )

o filter_length: HRUZN 2SIl e K i

o init: IR TTEE, NFUE AR IT A ERR R B THIR A E B Theano K 4. %24
Z‘EK@;@ weights ?@Zﬁfﬁ%ﬁj&o

o activation: WIHREL, NPUE LHIHIE KA (SEBOERED) |, BB ILER (element-wise)
I Theano 4. WARANIBEZSE, AT AEEITE KL (RIEEHZERTE KA a()=x)

o weights: F£UH, Anumpy array(fliste iZlisthy & A — 14 (input_dim,output_dim) AR
H—" I W (output_dim, ) H 2 1A &

o border_mode: B, Hvalid"=l“same”

o subsample_length: % HiXTHI AT RAER T

o W _regularizer: Jii I EAE_ERTIENIN, “HWeightRegularizerst 4

e b_regularizer: HEHIFEWE R LI IENI, HWeightRegularizersi4:

e activity regularizer: /e H _ERIIERNILT, SHActivityRegularizer i 4

e W _constraints: JEAIFEAE_ERZIRIT, HConstraints X4

e b_constraints: JihIfE & _EAYZIEIN, AConstraintsif %

o bias: M/RME, SEEEMERE (RIERHA MM 207 5128 )

o input_dim: T, HWAZURINAEE . LB AMBERIE—ZN, BT EZSE
EZ input_shape 7;%%(0

o input_length: HHAFHIRRERER, ZSEOMARPIINKE. STHEEZERE



N\ /l\_\ﬁll*_EL:l -
¥ Flatten 2, RJFEESR Den%ﬂ—f Ee a“/TEIgAi%, fﬂﬂjé\i%lﬂ/ﬁmﬂﬁﬁ%ﬁ‘ﬁﬂj%

R www.ltbaizhan.cn
il \shape

JEAN (samples, steps, input_dim) HI3D3KiE

fitlishape

A (samples, new_steps, nb_filter) FY3D3K &, KAA A EIHFEAYERE,  steps HIEHSEL

Blr

# apply a unshared weight convolution 1d of length 3 to a sequence with
# 10 timesteps, with 64 output filters

model = Sequential()

model.add(LocallyConnectedlD(64, 3, input_shape=(10, 32)))

# now model .output_shape == (None, 8, 64)

# add a new convild on top

model.add(LocallyConnected1D(32, 3))

# now model .output_shape == (None, 6, 32)

LocallyConnected2D/=

keras.layers.local.LocallyConnected2D(nb_filter, nb_row, nb_col, init='glorot_uniform', activation='linear',
weights=None, border_mode='valid', subsample=(1, 1), dim_ordering='default', W_regularizer=None, b_regularizer=None,
activity_regularizer=None, W_constraint=None, b_constraint=None, bias=True)

LocallyConnected2D = ]3 Convolution2D I’f/ﬁﬁﬁﬂe{u uﬁ#E/JEJDJIJZEéZ_L *R{E/\¥o Eﬂﬁﬁﬁﬂﬁxﬁiﬁﬁ
}\patchﬁ’]{fﬁ/}i XElliZ— ﬁéﬂ/] élf%%I?):{/Ejjfi%ué):HT FHETE{/\/ 515( input_dim jZ input_shape 7;%
%‘zﬁo Z%{@)&E% Convolution2D o EE‘JZFKE/‘] input_shape M‘fﬁmé%ﬁfﬁ, Z:ijtd“ None

24

o nb_filter: HRZIEH

e nb_row: #HRUZAIITEL

e nb_col: #HRUZAIHIEL

o init: MIGMITEE, NIUE LA IT BB FERE, BN TRIREACE R Theano K%, %24
EK&?E weights %éﬁﬁﬁﬁ%ﬁ)\i

o activation: WIHREL, NPUE LIHIG RS (SZBHEERED) |, BB ITE (element-wise)
K Theanoi%l. WRANTEEIASEL, A AMEATBUE REL (B HZMEREE RE: a(x)=x)

o weights: AUH, “Anumpy arrayflist. Zlisthy %A —JEAT (input_dim,output_dim) - HALEE 4
F—" T (output_dim, ) B4 & 7]

o border_mode: #FEL, Nvalid’E“same”

o subsample: K N2 tuple, Hi X AR N RFER 1, B ik R & “strides”

W_regularizer: JiiinfEAE_E A IENI ijelghtRegularlzerXﬂ‘%

b_regularizer: Jiiinfefm & A _EHIIENT, JHWeightRegularizer X4



s |‘—“||—'-‘| _'_
activity regularlzer mu@mﬁmuﬁ JACtIV$ egﬁ@?ﬁi
+ w_conswaiss: e R RANATVAYL ] ez aen.cn

e b_constraints: JihI7E & _EAYZIEIN, AConstraintsif %

o dim_ordering: ‘th’E‘/i‘tf’ ‘th’ E‘%JEEF'L@LQE (W AEGRI3EE) LTI MMrE (48 Mo
B, TP, GEEAEN TN E . Flin128* 128 SEIEF K, Eth i
W1 input_shape M54 (3, 128, 128) , MAEPHAHFNE N (128, 128, 3) , FEXHIHIN
TEEOMLE, FA input_shape NESTEAREN AL, FEH NI, LR L2

(None, 3, 128, 128) #1 (None, 128, 128, 3) o PRIA/E image dim ordering F:E MM, A

TE ~/.keras/keras.json HEA , #iABEL NI A,

o bias: fi/RME, REESMER S (HZEXHm A MErE 22 Hd 2 75 22 4 )

il \shape

thi N, #IAJEA (samples,channels, rows, cols) HI4DyK
T, WP (samples, rows, cols, channels) HJ4D3Kit

TEEGX B AT A shapets B2 BREUA FR LB AT S Ashape, TAERRECE H A5 ER] input_shape , EZH%
M ER BRI BT

it shape

‘th# X, NP (samples, nb_filter, new _rows, new_cols) HJ4Dik
R, NP (samples, new_rows, new cols, nb_filter) FJ4D3K
v Y A9 AT S BRI RE 2 DR MR SE 5 HA T A0

By

# apply a 3x3 unshared weights convolution with 64 output filters on a 32x32 image:
model = Sequential()

model.add(LocallyConnected2D(64, 3, 3, input_shape=(3, 32, 32)))

# now model .output_shape == (None, 64, 30, 30)

# notice that this Llayer will consume (30*30)*(3*3*3*64) + (30*30)*64 parameters

# add a 3x3 unshared weights convolution on top, with 32 output filters:
model.add(LocallyConnected2D(32, 3, 3))
# now model .output_shape == (None, 32, 28, 28)
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#IHERecurrent

Recurrent=

keras.layers.recurrent.Recurrent(weights=None, return_sequences=False, go_backwards=False, stateful=False,
unroll=False, consume_less='cpu', input_dim=None, input_length=None)

IR HER S, WARARTI R ERNHIZE (RN ERMERE, TTHEAEMTR) 58
fﬁ%[ﬁ’]??@ LSTM Ei SimpleRNN o

FrERIEEHE (Lstm, 6Ru |, simplernn ) EBARMASZE MR, FHEZAZTEE A REFLSE
23

o weights: numpy arrayflist, FUARIGAALALEE . iZlistFEAN [ (input_dim, output dim), (output dim,
output_dim), (output_dim,)]

e return_sequences: AH/RME, BRIA False , #EHRIFIZEA . 0 true MR FBIFEAFS], B NAGA [F]
iy 0 7 A Y B e — A

e go_backwards: fi/RIE, ZRIAN ralse , BN True , NI A ZLFSG A T 51

o stateful: fi/RIE, ERIAHA raise , #7N True , MI—"PbatchH FHRAIFIFEAR KSR ZORSE S HAET
— M batchlFIFE N ARRIFEAR B BIERIRS -

o unroll: fA/R1E, ERINHN ralse , 54 True , NIEEIHEEHRIT, SRIERME RS CHRITERR. 244
M TensorFlow A JEualt, 8 IHMZE AR BT, FtiZEAMUEMES. ERFS5HEZ M
WA, ESIERNNAEE . ERHEHTE T,

 consume_less: ‘cpu'Ei'mem’z—. i M'cpu’, MIRNNEHE LD SR AERR RS, M
MAECPU_ LB TR, (HEHEIHFENF. WR A mem’, NIRNNAGSEZ 1/ N FESfe ok 51
B, MMIEGPUFATIHEN 2afTER (BfECPUL®E) , H G5B N,

e input_dim: MAZERT ) A4l HZZ R RN WiREZE (8 BYTEEinput_shape)

o input_length: M AJFHIRAS R ER, ZSECVMATIIRKE. YFREEZZEE
% Flatten |2, INENEERE pense EN, TREIREZSA, SN EEZNHIHTHITEHR K. &
5=, WRBEHERNEMGEHE—E, TR EEMZENE —Ehiee PR,

‘lj: input_shape Tﬁfﬁo



HFE BHERR
il Ashape _ _
JZ4n (samples, timesteps, |Wﬁ%§?§|2hancn

fithishape

R return_sequences=True : R [EIFEAN (samples, timesteps, output dim) 113D 5K i
AN, JREJEA (samples, output_dim) HI2D7K i

Blr

# as the first layer in a Sequential model
model = Sequential()

model.add(LSTM(32, input_shape=(10, 64)))

# now model.output_shape == (None, 10, 32)
# note: “None™ 1is the batch dimension.

# the following is identical:
model = Sequential()
model.add(LSTM(32, input_dim=64, input_length=10))

# for subsequent Layers, not need to specify the input size:
model.add(LSTM(16))

BRI AR (Masking)

1 U2 SR L I ) 22 2 B A BRI Ef T Masking,  ANARABCKHA AR N — o) BRilchs, I
%Embedding)%#ﬂ%%%ﬁ mask_zero BN True o

i A
TensorFlow &

HEr AL, 4 HTensorFlowlE A EuNT, 741 B [E)25 50 B A E M 25 5 E . 1
it input_length (ﬁﬂ%@%‘é%%ﬁﬁﬂﬂ%) E&m?&ﬂ’] input_shape %TEIXEIZ1EO

(RS RNNHYE RS

Tuﬂ%RNNiﬁﬁﬁj‘stateful‘ HEWRE VR4 batch AR HR 2 B A TG T — 1 batch HI R 46 IR
o IRASRNNIRBLEZEH P TpatchZ F, HIFE TARRITTERA — B R R

ZE FRZERNN, BRI EX R TR ESEL stateful=True , FFH5ERAEH [ E K/ N batch: 18
TR —EEA batch_input_shape=(...) Sfe s iﬁz@éﬁﬁ?ﬂ@é\batchjﬁd\a@ﬁzﬂ, g
(32, 10, 100) fEEEF T batchfIK/NE32.

ﬁﬂ%ﬁ’{%‘LJﬂ Eﬁﬂ(ﬁgﬁ lﬁlﬂﬁﬁ .reset_states() , XT*E@IHEH’{%Eﬁjﬁﬁu*Fﬁﬁ’H( RNNE/‘P{ji
o XEAEHAN A EEIZEIRES.

uTensorFlowf/ﬁy‘jEiﬁuﬁBﬂL{ﬁﬁﬁ d ropoutE/‘J (£%$Iﬁ



2 pe pley
2{d FH TensorFlow!E 4 Ja %ﬁ =Tehd roiﬁ? fﬁ‘ﬁﬁﬁﬁ AR — R E I [ E
Ibatch A/ www.Itbaizhan.cn

SimpleRNN/=

keras.layers.recurrent.SimpleRNN(output_dim, init='glorot_uniform', inner_init='orthogonal', activation='tanh',
W_regularizer=None, U_regularizer=None, b_regularizer=None, dropout_W=0.0, dropout_U=0.0)

TEFERNNMIZS , RNNFH H 208 [R5 2 56 A
ZH

o output_dim: PFERHRR A H R4ER

init: FAGTTE:, ATUE LA ITE AR TR B TG ACE R Theano B 44
inner_init: NHFEICHIRI IR T IE

activation: WUSHKREL, HTHUE LHIBEEREE (S HRIEHRED

W_regularizer: Jin7EAE _LIIERILT, “AWeightRegularizersf %

U_regularizer: Hihnfeid HAE_EHIENIT, “AWeightRegularizert %
b_regularizer: JitiinfE e A _E R IENIT, AWeightRegularizerX %

dropout_W: O~1Z [AJFY3F s, &4 A ST 25T BB W LL

dropout_U: O~1X [AJAYFF s, ¥l A\ 50T 2138 U5 1% 42 ) W T Lo 4

275 3CHK

e A Theoretically Grounded Application of Dropout in Recurrent Neural Networks

GRUJ=

keras.layers.recurrent.GRU(output_dim, init='glorot_uniform', inner_init='orthogonal', activation='tanh',
inner_activation="hard_sigmoid', W_regularizer=None, U_regularizer=None, b_regularizer=None, dropout_W=0.0,
dropout_U=0.9)

MIBEIHEIT (22 300E)
24

o output_dim: NEBEERS AN A ZERE

o init: FIIGWTTHEE, NIUE LA ITIE SRR, SOH TR A E R Theano R 4L
e inner_init: PIESEICHIRILANTT 15

o activation: WIEREL, ATE LHIHTE KL (SFHOGELD

e inner_activation: PN ICIE BRI AL

W_regularizer: Jin7EAE _LIIERILT, “AWeightRegularizersf 4

U_regularizer: Hihnfeid HAE_EHIENTT, “AWeightRegularizert %


http://arxiv.org/abs/1512.05287

L, ﬁk—q
b_regularizer: ﬁﬂzﬁﬂ@ﬂ%ﬁ %, TWelg ?I%u%ﬁﬁ%%
dropout_W': 0~ 1ZIEﬂEﬁ{¥WWW%|\maW‘WWWJ

dropout_U: O~12 [H]FYTF S48, Fa b5 A\ BRI 23 H %2 Y I I Lo 41

225 3Lk

e On the Properties of Neural Machine Translation: Encoder—Decoder Approaches
o Empirical Evaluation of Gated Recurrent Neural Networks on Sequence Modeling
e A Theoretically Grounded Application of Dropout in Recurrent Neural Networks

LSTM/=

keras.layers.recurrent.LSTM(output_dim, init='glorot_uniform', inner_init="orthogonal', forget_bias_init='one"',
activation="tanh', inner_activation="hard_sigmoid', W_regularizer=None, U_regularizer=None, b_regularizer=None,
dropout_W=6.0, dropout_U=0.0)

KerastA IO IERY | RFILELRIEEN, ES% AHHE
ZH

o output_dim: PSR A H A 4R

o init: WIIAMTTHE, NTUE AR TT AR, s THIR A E B Theano ki 4.
e inner_init: PEBERITHIRIA T

o forget_bias_init: s M B PG AL, Jozefowicz et al IR 21T R
o activation: WIEREL, ATE LHIHTE LA (SFHOGERLD

e inner_activation: PN B ICIE AL

o W_regularizer: Jhi/EAE_ERIIENITT, “AWeightRegularizert4

o U_regularizer: JEinfEi# HAE LY ERITT, “AWeightRegularizerif 4

e b_regularizer: HinfEE R G ERYIERITR, HWeightRegularizersf %

o dropout W: O~12[HJfVF sSEL, F 0I5 AL IC R[]I E LRI L 5]

o dropout_U: O~1[H]FATF sEL, Ha il A\ B TC 238 3% 452 1) Wr 7T LE 431

275 3CHK

e Long short-term memory (original 1997 paper)

e Learning to forget: Continual prediction with LSTM

e Supervised sequence labelling with recurrent neural networks

e A Theoretically Grounded Application of Dropout in Recurrent Neural Networks
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http://www.jmlr.org/proceedings/papers/v37/jozefowicz15.pdf
http://deeplearning.cs.cmu.edu/pdfs/Hochreiter97_lstm.pdf
http://www.mitpressjournals.org/doi/pdf/10.1162/089976600300015015
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ik AJZ Embedding
Embedding/=

keras.layers.embeddings.Embedding(input_dim, output_dim, init='uniform', input_length=None, W_regularizer=None,
activity_regularizer=None, W_constraint=None, mask_zero=False, weights=None, dropout=0.0)

RN IEREEL (AR oy B [ E R/ TR, 7][4],[20]]->[[0.25,0.1],[0.6,-0.2]]
Embedding/z R BE/E MR B 55— 2
Z4

o input_dim: K& TORYFEE, FHKE, Al AZORE K TR+l

o output_dim: KTOMEEEL, RESEEHANYEREE

o init: FIIGWTTHE, NIUE LA T IE AR, SOH TR A E R Theano R4, %S4 UL
EK@%@ weights 72&%(53“75%}{0

o weights: FUH, JAnumpy arrayfliste ixlisthi/ A5 A —140 (input_dim,output_dim) AR

o W_regularizer: HihnfEAE_ERJIENITT, AWeightRegularizerXi4

e W _constraints: JEAIFERE_ERZIRIT, MConstraints X4

e mask_zero: Ti/RIE, HEREEHANTIVOEIERNIZEZIEHET (padding) B, Z231E
i 8 H 2 AL BRI A o BN True BITE, AU S ELH) B MER S Fimasking, A&
o S

o input_length: HHAFIIRACEREER, ZEAHKE . WRELIZZERE flatten 2, AR)F
% pense 2, NI EIZSEL, BN pense JZ M4 H4EFTCH: H ShHERT

o dropout: O~1HJ3F %k, FEWTT IR LA,

il Ashape

JEAN (samples, sequence length) HI2D3K it

fintlishape



\\ ~

[_l_:l.—ﬁ..—'-ﬁ
[ ?%
J¥ il (samples, sequence_length, Gutput_dim 3D

SRR

www.Itbaizhan.cn

275 3CHK

e A Theoretically Grounded Application of Dropout in Recurrent Neural Networks
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= E Z Advanced Activation

LeakyReLU=

keras.layers.advanced_activations.LeakyReLU(alpha=0.3)

LeakyRelU/21& IEZE 7T (Rectified Linear Unit, ReLU) HIEFFRMUA, 4 ABIER, LeakyReLUT
INSHAEE S HAE, MM — D /MEEE, #aReLUT REH LRI ME TTILT" M4 . B, f(x)=alpha *

x for x < @, f(x) = x for x>=0

28

e alpha: KTOMIFEREL, FEHIE MBI G =R REBI AR
¥l Ashape
TR, HHEHRENREERNTIERE input_shape Z4L
fintlishape

S AAHIE

PReLUZ

keras.layers.advanced_activations.PReLU(init="'zero', weights=None)

WENZEAIIReLU (Parametric ReLU) |, FRAFZE:  f(x) = alpha * x for x < @, f(x) = x for
X>=0 , LEAR Y alpha ﬁ*ﬁ—'ﬁxshapeﬁ‘ﬁlﬁlEﬁﬂ??ﬁ’]?ﬁﬁéﬁﬁl%o

28

e init: alphaf#Iia LKLl
o weights: alphafI#IiGL{E, HEAH S numpy arrayHlist



e A FERR
fii \shape www.ltbaizhan.cn

IR, AFMAZENREE RN TIEE input_shape 2L

firthishape
L %G
275 3Rk

e Delving Deep into Rectifiers: Surpassing Human-Level Performance on ImageNet Classification

ELUE

keras.layers.advanced_activations.ELU(alpha=1.0)

ELUEZ154Z I 5IT (Exponential Linera Unit) , Fik=8: iZEAZHILHIReLU (Parametric
ReLU) , A E: f(x) = alpha * (exp(x) - 1.) for x < @, f(x) = x for x>=0

ZH

e alpha: A TFHIZH

il \shape

R, JAMEHZENEREZRTEIEE input_shape ZHL
it shape

Hg A A

2753k

e Fast and Accurate Deep Network Learning by Exponential Linear Units (ELUS)

ParametricSoftplus/=
keras.layers.advanced_activations.ParametricSoftplus(alpha_init=0.2, beta_init=5.0, weights=None)

iZE%%%&’fJCH@SOﬁMUS, %%ﬂjft% f(x) = alpha * log(1l + exp(beta * x))

W

5


http://arxiv.org/pdf/1502.01852v1.pdf
http://arxiv.org/pdf/1511.07289v1.pdf

S AHAZRR

A
e alpha_init: F5%¢, alphaﬂm
- beta_init: A4, betafINKI\W. ItDalzhan.cn

o weights: FIHWAE, A AW numpy arraylist
il A shape

R, AHEHIZENEEE EIFTAEE input_shape 5L
finthishape

S A\

Z75 3k

¢ Inferring Nonlinear Neuronal Computation Based on Physiologically Plausible Inputs

ThresholdedReLUE

keras.layers.advanced_activations.ThresholdedRelLU(theta=1.0)

iZ)%’%%ﬁI‘WEE‘JReLU, %ﬂjfi% f(x) = x for x > theta , f(x) = @ otherwise

W
gﬁ?

o theata: KBS TOMYEEREL, WG TRAE
i1 A\shape
TR, AEHIZENEEE ZIFRAEE input_shape 5L
iﬁﬁtﬁshape
LN
225 3k

e Zero-Bias Autoencoders and the Benefits of Co-Adapting Features

SRelLUE

keras.layers.advanced_activations.SReLU(t_left_init='zero', a_left_init='glorot_uniform',
t_right_init="glorot_uniform', a_right_init='one")


http://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003143
http://arxiv.org/pdf/1402.3337.pdf

HFE. BHIERR

www.Itbaizhan.cn

ZJZESTEReLU

ZH

)

t_left_init: 7o # TR LG R 2L
a_left_init: ZEfREEI AL R AL
t_right_init: A T 0 1510 R £
a_right_init: A5 M RRERI G R EL

il \shape

TR, AEHKRNEE R TEE input_shape 24K
fiithishape

L %G

275 U

e Deep Learning with S-shaped Rectified Linear Activation Units
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(fit) #FyettBatchNormalization

BatchNormalization=

keras.layers.normalization.BatchNormalization(epsilon=1e-06, mode=0, axis=-1, momentum=0.9, weights=None,
beta_init='zero', gamma_init="one")

AR pateh LA AT — Z SIS E I, RIS Eim iAok r g Eaaro, HirEzal

N

1

e epsilon: KTOM/NEEEL, HTP7 RO IR
e mode: AL, fRERTEMIIEEL, Homl

o 0: TERHMEATEAMN , BRI DRHE B M BETEA o TR 24 axis TRE. HE, W
RS2 (samples, channels, rows, cols) HIADEGKE, WM I EMIEILHIHIN1,
RIYRE BB o B At R

o 1: FEFEAMITEMN, ZBERINH A 2D

o axis: AL, $5EY mode-o MTHLTEALHIHH. FlUNE A ZUW (samples, channels, rows, cols)

ADEMG SRR, WIN BTSRRI L, BEWRE XGRS TS

o momentum: FEFZFFERRTEALIT , THEEHRE HI TR ECF AR bR 2= I 1) 3t
o weights: #IIGWAE, AELE2numpy arrayfflist, Hshape ¥ [(input_shape,), (input_shape)]
o beta_init: betal¥IIEW T, ATE LW TTEAN A& SH TG HAER Theano

o GBBAEAMED weights ZHITE R Lo

o gamma_init: gammatIRIIAH T, ATUE LATIG W TT B E A e B TRIIR O ALE

I TheanoKi%. IZSEUNAEANEIH weights ZEUIN AR Lo

il A shape

R, SEHAABENEIEZR, f55E input_shape ZEITH T Lo
finthishape

5#i Ashapett[F]



HFE HRERR
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e Batch Normalization: Accelerating Deep Network Training by Reducing Internal Covariate Shift

[Tips] Zeit2&3) i — D EBEBEEIRAS S B ARS8 PSR A2 — 2800, TAIE R 2545 B H 5
A EGAN—E, THLMEBE, XFA—Z0I 2. BatchNormalization! 541 — #5514k 1y
EST7 25, SR B2 Fh 550 AR 22 S R 8] T B . 75— 7|, BNRYHE EE/E
FZP7IE TR, Bl s ERE NS — IERNTT 2, BRSNS ES2ROR .

[@Bigmoyanl
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R ENoise
GaussianNoise/=

keras.layers.noise.GaussianNoise(sigma)

NIERTEATEANOSIE, PRHEZEN signa HUINMERIER o ZERAECAGS G T LA, IR LG E
BRI BRI o 55 30 W P 2 5 X ) A AR BEA T IR A B B SR

— el FH R 2 ) LR ) R A A A E Bhgmit#R, FPDenoising AutoEncoder (DAE) o 1Zgmit#sist
B M R i N R B TEMRE S, LA S B RUG S S R B R IERIR .

RO AE— B IENMUAERIZ, 22 R A H R
>3

o sigma: FFRHL, REREGAR R HIGRA IR

il Ashape

TR, AMEHZEANERERIHRITE input_shape 28X
fiithishape

S

GaussianDropout/=

keras.layers.noise.GaussianDropout(p)

NEHEATEANALAIE, FRHEZEDN sqrt(p/(1-p) ISR B I

RO —EIENA R R, %R AN G A AR



HE EHARRR
SH www.itbaizhan.cn

o p: IFAML, WIEMER, SDropoutZHIE]

il \shape
R, AEHIZENEEE R FRAEE input_shape ZEL
iﬁﬁﬂjshape
S AR
222 (K

e Dropout: A Simple Way to Prevent Neural Networks from Overfitting
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e arWrapper

- - - M4 8o
TimeDistributed f3<4s
keras.layers.wrappers.TimeDistributed(layer)

AR AT LME— AR 2 A B — Rl B

W

£
e layer: Keras/Zx{%:
BN/ R3DIKE, AR ALHILEE S BN R R 4

i, FRE—MEE32ME AR batch, B MEAESZL10M M EARINTFS, SO REK 16, W HH
NN (32,10,16) , HAE S batch K/NE input_shape A (10,16)

HATRT LA EI4E4T Tinenistributed B13E Dense , LAF“AEIRI# N (B 20(5 5 R 7 208 12 -

# as the first Layer in a model

model = Sequential()

model.add(TimeDistributed(Dense(8), input_shape=(10, 16)))
# now model.output_shape == (None, 10, 8)

# subsequent Llayers: no need for input_shape

model.add(TimeDistributed(Dense(32)))
# now model .output_shape == (None, 10, 32)

e e H 2 shape ™ (32,10,8)

ﬁﬁfﬁ TimeDistributed/ﬁlig Dense Fﬁﬁ%§g§{ﬁ°§: layers.TimeDistribuedDense o ?Fiﬁﬂﬁﬁ%%!ﬁléé
#% TimeDistribued EﬂU\Xﬂ‘%UMEIﬁfﬁ‘@%, QDQEE@ Convolution2D @»%

model = Sequential()
model.add(TimeDistributed(Convolution2D(64, 3, 3), input_shape=(10, 3, 299, 299)))



, HFE BHEFR
www.itbaizhan.cn

keras.layers.wrappers.Bidirectional(layer, merge_mode='concat', weights=None)

Bidirectional 3%

WA RNNELEE 4
%%

e layer: Recurrent X5
° merge_mode: ﬁﬁﬁ%mﬁﬁRNNiﬁﬁtﬂﬁl‘]éﬁé\ﬁﬁ, 7"7 sum , mul , concat , ave %D None Z—, %iﬁj’ﬂNone, Ulﬂié
MMEARSS G, A2 SR BT 20R A

Blr

model = Sequential()

model.add(Bidirectional (LSTM(10, return_sequences=True), input_shape=(5, 10)))
model.add(Bidirectional (LSTM(10)))

model.add(Dense(5))

model.add(Activation('softmax'))

model.compile(loss="categorical crossentropy', optimizer="rmsprop')

[1 Previous Next [
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e HCOHZ

Xﬁ?ﬁ%éﬁfﬁ%ﬂﬁ1€, a’%ﬂ]ﬂiﬁﬁ%@ﬁ@ﬁﬁ layers.core.Lambda }%'EE%BZO 4@Xﬁ?¢£{ﬁﬁﬁﬁﬂ”é§ﬁ*ﬂ
HHERZ, VRViZE ORI,

RXHE— T Keras B IZ B A HEZRS Y, BUERIBCHE, IRFZESH T =1 J7

e build(input_shape) : XA E XAERTTEE, ATYIZIIRN ZAEIX EHIIAF
R self.trainable_weights o HAMKBEMEILELFE self.non_trainabe_weights = (F13)
1 self.updates (FREFHAIEA (tensor, new_tensor) [Htuplef5)3)  #RATLIZ
7% BatchNormalization J2= M SEIISRE SN (H A _ LN EtE. XD TT ML E self.built =
True , ﬂ@iiﬂ%ﬁﬁ super([layer],self).build() ;I)[E

o call(x) : XAENERER T, BAMRAEIREI)E S masking, SR A TFE L ca11 )
F—P2E WIATKE

e get_output_shape_for(input_shape) : WIRARHIBEL i AZUHEKIshape, R iZAEX B
JEshapeZWHITTIE, X EREUTTSKeras 7] LAY H Zlishapetf:

from keras import backend as K
from keras.engine.topology import Layer

class MyLayer(Layer):
def __init__ (self, output_dim, **kwargs):
self.output_dim = output_dim
super(MyLayer, self).__init_ (**kwargs)

def build(self, input_shape):
input_dim = input_shape[1]
initial weight_value = np.random.random((input_dim, output_dim))
self.W = K.variable(initial_weight_value)
self.trainable_weights = [self.W]
super(MyLayer, self).build() # be sure you call this somewhere!

def call(self, x, mask=None):
return K.dot(x, self.W)

def get_output_shape_for(self, input_shape):
return (input_shape[0] + self.output_dim)

WEIH i KerasZi G M2 A& WV Keras1.0



HFE. BHERR

LT A e ikeras SRR T E @b i@y @ i ce v #exd e fe keras 1.0 144
5 H C R

PRETLayerV 1% 4% # H keras.engine.topology.Layer , M/ BIH keras.layers.core.Layer o 79
yﬁ, MaskedLayer Eéé%ﬁ@[%%o
o build FIEIFERE input_shape Z4L, ARG AR —1EEIT se1f.input_shape SRERTSIZIE, ArLAE
U build(self) %% M build(self, input_shape)
° I%EE%’I% output_shape E'fﬁ’%#ﬁ%j’aﬁ{% get_output_shape_for(self, train=False) , #ﬂﬂﬂi’:ﬁ%
E@ output_shape
o R AEIZHIAEN SLIMAE ca11 JTETF, MIAZZHTH get_output o EEAENBN _ca11_ J7
o ¥ get_output(self,train=False) M N call(self,x,mask=None) Jii i MIBEJESRH get output JT ko
o Kerasl.OAFHH HAT/RIE train SRIEHIIZGRSTEORE, WRIREEANLANGERFEIL T
%EJFILZ:EJ, ﬁ%@ call EP(%H%TEXHE%?SH@@%ZO ﬁﬂ, x=K.in_train_phase(train_x, test_y) o WMZD,
{EDropouth] ca11 J7EHWRAT LA F)

return K.in_train_phase(K.dropout(x, level=self.p), x)

o get_config IRIMIHIECE(E BRI RESEINERA, B IZRE P H . WRARAY B AL S b I 7 22
Eg{_ﬁ% (ED{E’I% config 4’!57"3kwargsﬁz:f\iﬁﬁﬁn?%@b@@z%%) 5 %ﬁ%ﬁifﬂl from_config o izﬁﬁé%
% Lambda BX Merge =& A 222 from_config A& UMASEILAT o

o WNIRARFESF HMasking, 1H LI compute_mas(input_tensor, input_mask) , % ERZCI4IR[E] output_mask o
BHPRAE _init_ () "X E self.supports_masking = True

o WRRA EKerasTEfim 5 Y E S Keras W B EMHIEN T A RS, BE _inic_ &

B self.input_specs BELIN input_specs() IFEIZENEME (@property) o BN
N engine.InputSpec E/JXTJ‘?K@J%O E¢ﬁ%g)§fb call EP%%EH@)\ShapeBﬂL, TZE'IE‘@[:E»%—C%%O
o NHINJTTEHEAEMEENER, A EEETAN]

o  call

© add_input

o assert_input_compatibility
o set _input

o input

o output

o input_shape

o output_shape

o input_mask

o output_mask

o get input_at

o get_output_at

o get_input_shape_at

o get output_shape_at



Mpryply o Bl s

get_input_mask_at I_éj%a : £t$£}$u_l\

° eetorutnascat \NVNVW, TEDAlzhan.cn
L7 I Keras S T LI R SEBUR L AP 2% | (Il R
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J7 51 Ak
H5EfrYpad_sequences

keras.preprocessing.sequence.pad_sequences(sequences, maxlen=None, dtype='int32")

/IQJJL/(?'SI nb_samples H’j}?ﬁ” (*ﬁ%%ﬁ”) yf’f’tj‘?ﬁ?ﬁﬂ (nb_samples,nb_timesteps) 2D numpy arrayo. ﬂu%j%
@@TZ‘%@( maxlen , nb_timesteps=maxlen , ?ﬂﬂﬁﬁ?’ﬂﬁ%&?ﬂﬂ@t@%o ﬁ@@?ﬁﬁﬁ%?ﬂ%ﬁ%ﬁﬁ
ERIEAOLAE BN KT

240

o sequences: V¥ A EEEA R W E IR E YR

o maxlen: NoneE( B4, NFFNHIEAKE . KTMKERFISSERE, /NTIHACER TIPS
IEg 35 0]

o dtype: iR[EIHnumpy array%EZEA

o padding: ‘pre’Bi‘post’, WiiE UTFEANONT, 1E/FHIHIEIGIA &L EAR

o truncating: ‘pre’si‘post’, HiE Y FFEAEMITIIN, ML E L, B

o value: VFR%, WEEAERMNAEBIARIEREO

BTN

ﬁ@ﬁgﬁﬂ (nb_samples,nb_timesteps) EI’JZD%K%

Bt skipgrams

keras.preprocessing.sequence.skipgrams(sequence, vocabulary_size,
window_size=4, negative_samples=1., shuffle=True,
categorical=False, sampling_table=None)

skipgramst4— 1Al i N AR AT AR AL A TR T R — Xtuple :

o XITIFREA, #4LN (word, word in the same window)



I‘—l—:lu‘—“n—'-‘l _'_ EEJ—‘—
o XFHEEA, #4k A (word, random word from the %ca uta Y{\

| www.itbaizhan.c L
[Tips] MAE4EEARL, n-gramfURAEL &7 71 7 AR IR AL Bﬁniﬁ, é THE TN, AU R, I

I n-gram PR A shingles. TMiskip-gramMI4E, skip-gramy™=2E FInIil+ 750 1, & D IAEE 751 A48
g8, MR Tk B, XFaT:

“the rain in Spain falls mainly on the plain”

H 2-grams AT IFHIES

the rain, rainin, in Spain, Spain falls, falls mainly, mainly on, on the, the plain
H 1-skip-2-grams A T /7 AIEA

the in, rain Spain, in falls, Spain mainly, falls on, mainly the, on plain.

2 1F15 152 7% Efficient Estimation of Word Representations in Vector Space [@BigMoyanl
24

e sequence: MARATFIZE, WIRME FHsampling_tabel, WI3EANIE N AR 1% 0 S A B0 128 H A
(M1TT18)

e vocabulary size: %, FHA/N

o window_size: FEE, IEREANT (AR K S

o negative_samples: K TORITEREL, FTOREKERAMFEAR, FTIAERAREARS IEFEALH M
[EJ, [/‘J\JHS%TE (Eﬂﬁiﬁ?ﬂim%{ﬁ%ﬁﬁ?ﬂwﬁ negative samples 1%)

o shuffle: f/RME, HEARFEFTELEA

o categorical: Ai/R1E, x2S EA1RR R PR 2 A 1 E 255

o sampling_table: FEU (vocabulary size,) Fnumpy array, A sampling table[i] AUFEBA FHEAE]
BEALGUREAS . T 185 IEREAR RIS B R SRAEENZ T AR 10 BRI (B 1% SR ia] 2 A0 2
SR LAY BRI )

i L
@éﬁﬁ@%ﬁ%él (couples,labels) Hﬁﬁéﬂ, :,E\:':F'

e couples ;=M N2HIEEHF)F . [word_index,other_word_index]

e labels ;&= ™M HOFIMALHIFIZE, 143 other_word_index TE word_index FE I, OfX
=z other_word_index A2 TR HHL L P AL B ]

o WNHRIZHE categorical N True , JFRENS Lhone-hot 7 25, HI1354[0,1], 0Z5M[1,0]

WRBCK R make _sampling_table


http://arxiv.org/pdf/1301.3781v3.pdf

Sloprsple o BT s
HEE BiiERR
ker‘as.pr‘epr‘ocessing.sequence.make_stWW(sif,BrgTi Ct(ﬁlﬁS)Cn
KA Ufzé skipgrams EPFE%%E@?‘?& sampling_table o XN size HYIA]

B, sanpling table(1] MASRREEISUIRAER I W ANIIER O TARITRIL, Mm% I,
LU BEROREI )

25

o size: JAHLIYA/N
o sampling_factor: IAEMAE, MIAFERIER BESAZ BIMER T (RIH H B IR 24 CAEARBIMER R
2)) |, WRKENL, WARFAHIT T RAE, RITEREACRER BIMERERE1 .
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SURTRALHE

741 #ltext_to_word_sequence

keras.preprocessing.text.text_to_word_sequence(text,
filters=base_filter(), lower=True, split=" ")

ZINEE o e WEIRE g  A GL A DA EIIES

N

4

o text: FAFH, fRACHESUAR

o filters: T EYEBRINFER T RBGEREIY RIS, FIUR S5 BRIMEN base_filter() , HLEF
FRIAFS, IR RN 747 55

o lower: /R, EEHTFHNEA/NGEK

o split: TP, MR IR, WK

R [E{E
TRERFIE

one-hotZifd

keras.preprocessing.text.one_hot(text, n,
filters=base_filter(), lower=True, split=" ")

AR ECK— BOCAR gt N one-hot/ BN, BIOGE SR 1A A 17 41 A D or

[Tips] MEX b, JFEK AR, BNRFENEE— M Ani G, HA U BiR AR B 7 7
TARHALE N, HRBIN0, XFR None-hote  [@Bigmoyanl

NTIERR, RHAEX BB, RIF iR IR Tk,



) B R R
www.itbaizhan.cn

W

o n: B, FHK

Ve

& [B{E

BEGIF, BOBEYRLNZHAE, RF—DFIE CRRIEME—E, RICRIAEE AN A F A
AT RES IR A R — ) o

R4y Tokenizer

keras.preprocessing.text.Tokenizer(nb_words=None, filters=base_filter(),
lower=True, split=" ")

Tokenizer/& T REMAICR, BORSCREHON P51 (RIFIEAE T SR B AR A 5113, 1A
&) A%,

HESH
° 5 text_to_word_sequence Iﬁ‘l%%@(é\)\éjﬁﬁ
o nb_words: Nonesit#4, AHARE AR R . AR E AL, Mo aws 4 R & a3 AR

%EPB%T%AEE/‘] nb_words 4%@

RITTE

fit_on_texts(texts)

o texts: LEHLLNZRAISCASIZR
texts_to_sequences(texts)

o texts: T NFHIHISCASIZ
o IRIME: FPAIHISIZ, FIFPEA I N T — B AR

texts_to_sequences_generator(texts)

o ZIKKI%IXE}% texts_to_sequences Hﬁi&%@é&ﬁﬁ
o texts: FHNFPAIHISUARSIFE
o ARIBIME : FEICH IR 0 R T — B A SRR 471

texts_to_matrix(texts, mode):

o texts: A fmALIIIAY|FE

o mode: ‘binary’, ‘count’, ‘tfidf, ‘freqz—, ERiI\A'binary’
o IRMBIME: JEAN (len(texts), nb_words) HJnumpy array
fit_on_sequences(sequences):

o sequences: ZEHLAIZRH )T 51413
sequences_to_matrix(sequences):



R BEIER R
o texts: FFEALAISIARTIE

o mode: ‘binary’, ‘count’W]W,We Eb%&m@micn

o JRIEMHE: JEU (len(sequences), nb_words) FJnumpy array
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[ At

K i A4 ligw lmageDataGenerator

keras.preprocessing.image.ImageDataGenerator(featurewise_center=False,
samplewise_center=False,
featurewise_std_normalization=False,
samplewise std_normalization=False,
zca_whitening=False,
rotation_range=0.,
width_shift_range=0.,
height_shift_range=0.,
shear_range=0.,
zoom_range=0.,
channel_shift_range=0.,
fill mode='nearest',
cval=0.,
horizontal_flip=False,
vertical_flip=False,
rescale=None,
dim_ordering=K.image_dim_ordering())

LA R — P batch B EGEE , SZRFENEERIETT . ISR IZ RS TOIR A B, BB EIHE
HlepochiX LA 1.

24

o featurewise_center: fi/RIE, il AZHRELFOME (B1EH0)

o samplewise_center: Ai/R{H, {4 AZ s8I EALE A0

o featurewise_std_normalization: Aii/RMH, W44 AR AZHRSE bR IEZE LASE bR AL

« samplewise_std_normalization: #i/RIE, W4 A WA DEEARRRLAE B 5 iFRiEZE
 zca_whitening: f/RME, X AZIREINZCARL

o rotation_range: &L, HURIRTIITE A FEALEE S A

o width_shift_range: ¥#:~%0, B R SRS LH], EARETHISE R 7KFm s B e &

o height_shift_range: 775430, EhmERIEAE], EARETHE % E w2 BRI

« shear_range: Y7540, BYDIRIT (GFHTERT7 M) A8 D14 A )

e zoom_range: T#MEEIVAN [1ower,upper] HIFIFE, BEFLAEHLHIMREE, AT SEL, WIAHY

ﬂ: [lower,upper] = [1 - zoom_range, 1+zoom_range]



A e — == O El}“_ (=
R - 3= W= 7 N
channel_shift_range: %20, ~HENLETE T k2 0 i )5

« fil_mode: ; ‘constant’, ‘n{ARNANMTEY@IZNANIC Ry A1 A S
B2 E W) T kAT A

e cval: @'5@152%5@1, é/l fill_mode=constant Bﬂk, T‘Hﬁ%gﬁﬁﬁiﬂ%ﬁ/‘]ﬁﬁﬁﬁ/ﬂﬁ

o horizontal_flip: #i/RI1E, BEATRENLK-F-EHFE

o vertical flip: fi/RME, FEFTREMLRE B BIGL

o rescale: EHZE K 1, B I None. 15 A None sl QM EEL Tl 4, 5 W 244 12 50 (E 3 21 54 b (FE 1Y
P A AR 45 2 )

o dim_ordering: ‘tPHAI‘th'z —, FELRIILEZINT . PRI N EARAIIZARA sanples, width, height,
channels , ‘th’ FTEARA (samples, channels, width, height). IS ST ERINE R KerasHl & 3
8 </ .keras/keras.json H image dim ordering (H, TISRVR AL BT HIIE, L2

Tk

o fit(X, augment=False, rounds=1): T &AKHT E a1 H I FHER SR THE S OHETT Z25), A A1

ﬂ% featurewise_center , featurewise_std_normalization EE zca_whitening HT%%JLK]ZI@ZO

o X: numpy array, FEAZE
o augment: A/RME, B2 FHBERITR T i Ecds
o round: #5 augment=True , HEZAEEIE LFATE DRAGRERTT, INMENL
o seed: BEEL BEALELFH T

o flow(self, X, y, batch_size=32, shuffle=True, seed=None, save_to_dir=None, save_prefix=",
save_format="jpeg’): W numpyEA PR NSEL A A SRR T SR AL 15 1 batch 088, 7T
FE— D TCERIEER AT TR Bl batch £ R

o X: #U
o y: PR

o batch_size: ##{, BRiA32
o shuffle: fi/RME, EMHEHFTELESE, BRI ATrue
o save_to_dir: NoneZ"F“fF i, %S ERELLIGTETHE B B ERAF R, H EARTHIAL
o save_prefix: TP, RAFEETHE B R I (E H ATRTEE, (U4 ILE T save_to_dir BFAERK
o save_format: "png"B"jpeg" <z —, TEERLEE R BIERIE L, BIN peg”
o _yields: I (x,y)tuple, x40 3 EUGEHE Fnumpy 5Ly 2B RS 1 numpy 20 4H. i Z AR 2T
FRAEER,
o seed: FEEL BEA AR T
o flow_from_directory(directory): LASCHE SR B 12 N 240, 4B it BRI THIA—10 Ja BIEUR A2 — 1T
FRAG IR TCFR ™ A batch £

o directory: HFR I RES 12, X T4 — A28, 3% U AR EAL & — > 7 30k 73U R B A L 5 IPGEPNG A& =X
HE RS IEEE LA

o target_size: #%tuple, BRI\ (256, 256). E5 K iresize il iz N

o color_mode: Fiatbizt;, A grayscale”,"rgb" <z — BRI A "rgh" ARIEIXLE ] |2 A5 Sl e #ohy BB TE o — Il 1)
Bh


https://gist.github.com/fchollet/0830affa1f7f19fd47b06d4cf89ed44d

N~z \\ -
o classes: MJiEZ4L, ﬁ?iﬁrj‘? ﬂ%s cats'|}

WP e B RN ATEN I |tbaizhan cn

iﬁ(%e PEME, NiZ 2R B0 5 244 5 BhHE T (S A 1

o class_mode: "categorical”, "binary", "sparse"z{None~ —. %ﬁ%ﬁ“categoncal. ZSEE T IR B FR A4
[FE X, "categorical"£ 1k [F12D one-hotZAd R4S, "binary"i& B 1D Y B FR4%: . "sparse"i& [7] 1D A A hR 4,

RANoneMIAIR BT FRAE, B e 0N A= lbatch B4, X Pk i 7E (8
FH model.predict_generator() FH model.evaluate generator() & BKEIT<x FHZI.
o batch_size: batch%tdi i A/, 2RIA32
o shuffle: &I ELEUE, %ﬁ%?’ﬂrue
o seed: FIESEL FTHELEHHANGES T AR 4 1N B B AL A1
o save_to_dir: NoneE 74 & | iﬁﬁiﬁﬁﬁiﬂmﬁi’%ﬁ)ﬁ%@]ﬁﬁ%ﬁﬁﬂé, AR AL
o save_prefix: FAFE, CRAFHETHE B R I FHEIRTSE, (U418E T save_to_dir MARK
o save_format: "png"="jpeg" <z —, FREMRAE R BIEHERE X ERIN jpeg”

Blr

ﬁﬁfﬁ .flow() E@¢ﬂ}?ﬁ

(X_train, y_train), (X_test, y_test) = cifarle.load_data()
Y_train = np_utils.to_categorical(y_train, nb_classes)
Y_test = np_utils.to_categorical(y_test, nb_classes)

datagen = ImageDataGenerator(
featurewise_center=True,
featurewise_std_normalization=True,
rotation_range=20,
width_shift_range=0.2,
height_shift_range=0.2,
horizontal flip=True)

# compute quantities required for featurewise normalization
# (std, mean, and principal components if ZCA whitening is applied)
datagen.fit(X_train)

# fits the model on batches with real-time data augmentation:
model.fit_generator(datagen.flow(X_train, Y_train, batch_size=32),
samples_per_epoch=1len(X_train), nb_epoch=nb_epoch)

# here's a more "manual" example
for e in range(nb_epoch):
print 'Epoch’, e
batches = 0
for X_batch, Y_batch in datagen.flow(X_train, Y_train, batch_size=32):
loss = model.train(X_batch, Y_batch)
batches += 1
if batches >= len(X_train) / 32:
# we need to break the Loop by hand because
# the generator Loops indefinitely
break

ﬁﬁﬁﬁ .flow_from_directory(directory) E@{%Pﬁi

train_datagen = ImageDataGenerator(
rescale=1./255,
shear_range=0.2,
zoom_range=0.2,
horizontal_flip=True)



\ /"\\ "T"I!itEZjF[:J<,-*- =
test_datagen = ImageDataGenerator(r sc /be) E ¥J\
train_generator = tr‘ain_datagen.-FloWWWo.r'ltbaiZhan .Cn

‘data/train’,
target_size=(150, 150),
batch_size=32,
class_mode="binary")

validation_generator = test_datagen.flow_from_directory(
‘data/validation’,
target_size=(150, 150),
batch_size=32,
class_mode="binary")

model.fit_generator(
train_generator,
samples_per_epoch=2000,
nb_epoch=50,
validation_data=validation_generator,
nb_val samples=800)

[7] P 22 4 & 45 Fllmask

# we create two instances with the same arguments

data_gen_args = dict(featurewise_center=True,
featurewise_std_normalization=True,
rotation_range=90.,
width_shift_range=0.1,
height_shift_range=0.1,
zoom_range=0.2)

image_datagen = ImageDataGenerator(**data_gen_args)

mask_datagen = ImageDataGenerator(**data_gen_args)

# Provide the same seed and keyword arguments to the fit and flow methods
seed =

image_datagen.fit(images, augment=True, seed=seed)
mask_datagen.fit(masks, augment=True, seed=seed)

image_generator = image_datagen.flow_from_directory(
‘data/images’,
class_mode=None,
seed=seed)

mask_generator = mask_datagen.flow_from_directory(
‘data/masks’,
class_mode=None,
seed=seed)

# combine generators into one which yields image and masks
train_generator = zip(image_generator, mask_generator)

model.fit_generator(
train_generator,
samples_per_epoch=2000,
nb_epoch=50)
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H1r e %lobjectives

FIAREREL, BFRARACEREL, ik — PRI 22—

model.compile(loss="mean_squared_error', optimizer='sgd')

T LB AL 3 TUE X bR R TR E B RS, W] g8 — 1~ Theano/TensroFlowl 475 R E A
HFREREL, ZRBCS N8 s 1% HaR Bl — Ml , LA A AN ECSE

o y true: HILWEPEIRZ, Theano/TensorFlowik
e y pred: TME, Sy truefdl"shapefTheano/TensorFlowsk i

ESLHIILAL B bn R B AR T e R A5 2 R R B E A H{E

HZ% Hir st AR E 25 B

I ELERISE aNPsE:A

mean_squared_errorgmse

mean_absolute_errorikmae

mean_absolute_percentage_errorimape

mean_squared_logarithmic_errorgimsle

squared_hinge

hinge

binary_crossentropy (JRFREXT4L41%5, logloss)

categorical_crossentropy: JRFREZ ISR, EEM % BRI, FEMIREEANIY
UM (nb_samples, nb_classes) HJ _AEF5

sparse_categorical_crossentrop: 41 &, (2GRS . TR, HZEEUN IR EARITRE:
Sk ER4EEAER, VR RETR B RS E BN — P4 . np. expand_dims(y,-1)
kullback_leibler_divergence: M\ TRIMNMERE 5340 QE| ELAEME #4040 PR B 2, FH LARE e WS A 1)
Z 5

pOiSSOﬂ: A (predictions - targets * log(predictions)) E/]i//jfﬁ


https://github.com/fchollet/keras/blob/master/keras/objectives.py

AN P \\ =4 Ly _l_
e cosine_proximity: HITi &Jé'ﬁ% ?FTZE;’TAJZ Sl ’]%fj%}(\

www.Itbaizhan.cn
T 241d fl"categorical_crossentropy" {4 H s AT bR 1% 0 2 2585 Fllone-hotZm il i ] & T

ARBABE. FTEME A THAR] to_categorical MRESEMIZHEAR. /N BIUN T

from keras.utils.np_utils import to_categorical
categorical_labels = to_categorical(int_labels, nb_classes=None)

[Tips] B (e (SFREEEARIEIE. . ..) FROTRHESF HAR R ZE UM i R e g —
o
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ftaroptimizers
R R Keras BB LB P> 28z —

model = Sequential()

model.add(Dense(64, init='uniform', input_dim=10))
model.add(Activation('tanh"))
model.add(Activation('softmax"))

sgd = SGD(1r=0.01, decay=1le-6, momentum=0.9, nesterov=True)
model.compile(loss="mean_squared_error', optimizer=sgd)

ﬂufmﬁlﬁﬁ model.compile() Zﬁﬁ%ﬂﬂﬁ’ﬂﬁ#/l\ﬁl:’ﬂﬁ%%;ﬁ%, %E%)\%Z&fﬁl (ﬁﬂiﬁﬁi‘) 5 ﬁiﬂuﬁﬁ
ﬁﬁ model.compile() Hﬂ?ﬁ*ﬁ?ﬁﬁi)‘éﬁ%%ﬁ%o EE%‘I%%Z—F, ftf%%%ﬁ’]@?ﬂ%ﬁﬁﬁ?jiwﬁo

# pass optimizer by name: default parameters will be used
model.compile(loss="mean_squared_error', optimizer="sgd"')

Fira AL an il N2 4L
28 ctipnorm A cLipvatue T DAL LA 240 T RO B BEEATARDY. /R BT T

# all parameter gradients will be clipped to
# a maximum norm of 1.
sgd = SGD(1r=0.01, clipnorm=1.)

# all parameter gradients will be clipped to
# a maximum value of 0.5 and

# a minimum value of -0.5.

sgd = SGD(1r=0.01, clipvalue=0.5)

SGD
keras.optimizers.SGD(1r=0.01, momentum=0.0, decay=0.0, nesterov=False)
BEALEREE IR, R 24, eI, X+ FNesterovsl &

24



N\ /l\_\¢||~_L:| - >TE =
[mm . Nd
Ir: KTOREE L, Eﬁé??rlj%a IE*Z*EE}_‘%—J\
momentum: A ForiE VWAL I tDalzhan.cn
decay: KTOMTESEL, RGN ZEEZWE
nesterov: Ai/RMH, i€ &7 HNesterovsliht

RMSprop
keras.optimizers.RMSprop(lr=0.001, rho=0.9, epsilon=1e-06)

Breg S R u MBS, RO g B HARERNS RO AL

AT A 100 2 TR U 28 R 45 e 1 — > R 2%

W

1

o It KTOMIEMML, 5%
.« tho: KON MK
o epsilon: JTORY/NE AR, 1 1Kok

Adagrad
keras.optimizers.Adagrad(1lr=0.01, epsilon=1e-06)

BRI A H BOAS B

Adagrad

o Ir: KFOMIRAR, %%
e epsilon: KFOM/NEALL, B lkBRoshis

Adadelta

keras.optimizers.Adadelta(lr=1.0, rho=0.95, epsilon=1e-06)
ERFF I AR I BOA S RO AR
ZH

o Ir: RTFOMIFEREL, F£I%
o rho: KRTOHIFEREL
o epsilon: KTOM/NFEEL, 7 1FER0osE %



B BiERER
www.Itbaizhan.cn

27 3CHk

e Adadelta - an adaptive learning rate method

Adam
keras.optimizers.Adam(1lr=0.001, beta_1=0.9, beta_2=0.999, epsilon=1e-08)

A B ERMEAR IR T 275 30k

W

1

Ir: KTORITESEL, F#IF
beta_1/beta 2: ¥#/i%(, O<beta<l, iB¥HREETL
epsilon: KTORI/NESEL, Byl FROGEIR

275 3CHK

e Adam - A Method for Stochastic Optimization

Adamax
keras.optimizers.Adamax(1r=0.002, beta 1=0.9, beta 2=0.999, epsilon=1le-08)
Adamaxftitgsk H T AdamI8 I Section7, %77 a5 T I055 YA Adam 7 2 A A {4
AR
28

Ir: KTOHITF AL, )%
beta_l/beta 2: ¥¥si%(, O<beta<l, 1HHFHIRIEIL
epsilon: KT ORI/NESEL, By FROGEIR

27 3CHk

e Adam - A Method for Stochastic Optimization

Nadam

keras.optimizers.Nadam(1lr=0.002, beta_1=0.9, beta_2=0.999, epsilon=1e-08, schedule_decay=0.004)


http://arxiv.org/abs/1212.5701
http://arxiv.org/abs/1412.6980v8
http://arxiv.org/abs/1412.6980v8

N T — I = =
X B -1 == W == 7 =) 1~ S .
esterov Adam optimizer: Adam AT G5 A3 27 prop, Nadamil/&i7 /7 Nesterov ZlJ i
AT RSP www.itbaizhan.cn

BINSEORE TR, HEENES BN EOHATE X
25

Ir: KRTORTESEL, &
beta_1/beta_2: ¥#5%(, O<beta<l, EHFIREITL
epsilon: KTOM/NFREL, By 1EBROES 1%

222 (K

e Nadam report
e On the importance of initialization and momentum in deep learning

[Tips] RBE (EPR) EATSEEFU G EIE LR RS, AUERE
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WOE K% Activations
SO T L SR B O S, ML AR R S I (53 activation SHCIL.

from keras.layers.core import Activation, Dense

model.add(Dense(64))
model.add(Activation('tanh"))

Par:
ST
model.add(Dense(64, activation='tanh"))

A LB — & Tt R iz B Theano/TensorFlow B ZURAE A UGS BR AL :

from keras import backend as K

def tanh(x):
return K.tanh(x)

model.add(Dense(64, activation=tanh))
model.add(Activation(tanh)

THE SR PR AL

o softmax: XTI AZEN &5 —24EH Tsoftmax, I AZIEN U (nb_samples, nb_timesteps,
nb_dims) BY, (nb_samples,nb_dims)

e softplus

e softsign

e relu

e tanh

e sigmoid

e hard_sigmoid

e linear



S ’|‘—“||—"‘| - 13 =
BT s SYESERA

n n
XﬂLﬂ:IEﬂﬁE’JTheano/TensorFlovyfvﬁ%Em Jer ?% EI%§$27§’§§ZE‘NEQE@’§K, CIpGEON=E
WG RBCEEIL, WPReLU, LeakyRelLU%:

[Tips] 4L (RMEJLRIE) TR IS MR B WA AR — . AR
HE~
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[ K callbacks

(]38 R RO — AR SR B 5 RE I BOBOR T R R R, AAmT A [ R RO I Zad A I 28 N B Y
PESMGEHE R I 258 B R BF IR BB eic() o, RIWTAEZS E RN ZRB BOH FH % R B
SRIESE @

[Tips] BN Mm%, B2 EKerasHy B BREGE 28, [BIH SR ST HAEFRIT

CallbackList

keras.callbacks.CallbackList(callbacks=[], queue_length=10)

Callback

keras.callbacks.Callback()
XS MR R AR RS, T8 SOB Y [RT BR Kb AR K 5 %2R
KEtE

o params: FHL YIS HLEE (W5 B Eox J7Bverbosity, batchk/)N, epoch%l)
e model: keras.models.Model Xﬂ‘%{, ﬁEEUH%E’Jﬁ@E’J%IFﬁ

[ LA 10gs NBEL, T HAE T — RYE L Tbatchaiepoch K HIfE E.
HAT, BARA fie() FAE THIZSHSHIDHKE] 10gs H:

o fEHETepochi&5EAL (on_epoch_end) | 1ogs HELSG YNGR IETMFEFIRZE | acc A 1oss , UK
5 %TgﬁTIE%, K@Qgﬁlﬁﬁﬂzﬁﬁﬁ%ﬂlﬁﬁ val_acc) i val_loss , val_acc i{}%‘ﬁﬁl\aﬁ%%
%E .compile qjﬁgfﬁ metrics=["'accuracy'] o

o TEEE M batchf F-ia 4L (on_batch_begin) : 1ogs 148 size , AN Y4 Bibatch i HE AN %K

o 1EfF I batchfIZ5 AL (on_batch_end) : 1ogs €148 loss , /a8 accuracy MIIBELE acc



HFE AiERR
BaseLogger www.itbaizhan.cn

keras.callbacks.BaseLogger()

% 18 R AT SRS epoch R I metrics 4848 B M HLFEVR Fepoch~FH4{H

201 R R A Keras R HH#R 4 H 2R A

ProgbarlLogger
keras.callbacks.ProgbarLogger()

21 PR RIS metrics 15 AE HY MEMLTE b4 H 2 br eyt b

History
keras.callbacks.History()

Il R A EKerastb i LB H B,  History XTREIN fit J7IEHTIREIE

ModelCheckpoint

keras.callbacks.ModelCheckpoint(filepath, monitor='val_loss', verbose=0, save_best_only=False,
save_weights_only=False, mode='auto"')

2 n1 i R ECAE R T epoch J5 IRAFARIIE] filepath

filepath A LUZRSALHYFAFER , BLIHHY SRS H epoch (EAIEA on_epoch_end HY logs FREETFFIIHE
N

Tﬂﬁﬂ, filepath %7\3 weights.{epoch:02d-{val_loss:.2f}}.hdf5 , U!Ué‘éﬁiﬁﬂepoch%ﬂ%iﬂf%lossE"J%/[\
Ao

o filename: FAFH, PRAFIA )2

e monitor: 75 E WAL (HE

 verbose: {7 BRI, 051

o save_best only: M4 EN True I, 4 HORFEIELUREE Lk RE ST ISR

e mode: ‘auto’, ‘min’, ‘max’Z—, 7E save best_only=True B YEiE M REBAERAL A IEHIMENT  Hlan,
L WEIMEN val_acc BT, FRZUNH max , MHIEINEA val_toss B, BEFKA min o 7E auto BT,



B B AR R

PR HEI A e M F 42 5 EA;JI?

« save_weights_only: %iﬁﬁqu%gj&%ﬁaﬁﬂﬂ@fﬁ%ﬁﬁ@ (B FE A 254

PLES B 5)

EarlyStopping
keras.callbacks.EarlyStopping(monitor="val loss', patience=0, verbose=0, mode='auto')

2 A MEL S PR I, 32 T 9 ol 0E H b 311
24

o monitor: 75 E LY &

« patience: Hearly stop#fiiE (W& IMlossH b _E—1-epochiIZ5% A FF%) | M4
1 patience “I~epoch/EtE -l %o

« verbose: 175 BRI

e mode: ‘auto’, ‘min’, ‘max’Z—, fE min fAT, WRAGMMERE (E PN EDIZR. 7E nax
T, HRIMEART LT 1R Y12

RemoteMonitor

keras.callbacks.RemoteMonitor(root="http://localhost:9000")

IZETE@éﬁﬂ%?ﬁﬂﬁ%%%kﬁ$4¢{ﬁ, ﬁlﬁllﬁﬁléﬁ%ﬂ% requests }—‘é

W

5

e root: ZSHCNRurl, [FIHRECKEESNepoch/FHE = A I HARR L LR Z b, SFHEETE root +
*/publish/epoch/end/’ o KIEJTHENHTTP POST, H data FEAIEIRE R4 ISONIS I Frfid ) ZEE 7 L,

LearningRateScheduler
keras.callbacks.LearningRateScheduler(schedule)

28] RO 5 S R S

W

1

o schedule: #i%, %K% lepoch5 AZE (OFEMEL) |, IBRE—MHFEIHE (FRED

TensorBoard



I AR R
keras.callbacks.Tensor‘Boar‘d(10g_diwwwsltimaiaz h an \ C n

PR R EOE AT AL R R

TensorBoard & TensorFlowfE Bt T i T | iZ[H1E R %04 H %515 E 'S ATensorBorad, 1S54RI LA
ASHEE YN AN HE R B R LA A 2 B BGEE B T E

WR B4 IS pip%dE [ TensorFlow, FRATAIEE T H K4 fH 3 TensorBoard :

tensorboard --logdir=/full_path_to_your_logs

BEZWMZHEER, ERdnXE
24

o log_dir: fRAFHECHRIHLE ) Z U4 TensorBoard i LA T AT #iAL
o histogram_freq: A& NERIGEETT ERHE (20 Tepochit&E—k) , WHRKEHONIA
&,

5 H CHT R R AL

a"ﬂl]ﬂu@ﬂﬂﬁﬁ( keras.callbacks.Callback %5565’]@1@@?&, El}%@%[@ﬁ%@}ﬁﬁ self.model UﬂEJ
VilR], AR — A5

X AR R AFEE T batch B loss Y [ BR AL

class LossHistory(keras.callbacks.Callback):
def on_train_begin(self, logs={}):
self.losses = []

def on_batch_end(self, batch, logs={}):
self.losses.append(logs.get('loss"))

(RS AP NET A G & €

class LossHistory(keras.callbacks.Callback):
def on_train_begin(self, logs={}):
self.losses = []

def on_batch_end(self, batch, logs={}):
self.losses.append(logs.get('loss'))

model = Sequential()

model.add(Dense(10, input_dim=784, init='uniform'))
model.add(Activation('softmax"))

model.compile(loss="'categorical crossentropy', optimizer='rmsprop"')

history = LossHistory()
model.fit(X_train, Y_train, batch_size=128, nb_epoch=20, verbose=0, callbacks=[history])


http://keras.io/https__://www.tensorflow.org/versions/master/how_tos/summaries_and_tensorboard/index.html

print history.losses
# outputs

www.Ithal

[0.66047596406559383, 0.3547245744908703, ..., 0.2
-
Bl BRI

from keras.callbacks import ModelCheckpoint

model = Sequential()

model.add(Dense(10, input_dim=784, init="uniform'))
model.add(Activation('softmax'))

model.compile(loss="categorical crossentropy', optimizer="rmsprop')

saves the model weights after each epoch if the validation loss decreased

checkpointer = ModelCheckpoint(filepath="/tmp/weights.hdf5", verbose=1, save_best only=True)

model.fit(X_train, Y_train, batch_size=128, nb_epoch=20, verbose=0, validation_data=(X_test, Y_test), callbacks=
[checkpointer])
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PEREPEA

(EAEDARS

PEREIT A AR AL T — 51 F TSI P R FY) BRI 45, X 6 R BPE AR B S 3 N F metrices RABTFIXE
PEREIEAl R AR H AR R &L, ORI i P RERTPPAG &5 R A2 FT T 25,

A LAIE I A ER R A PR A0E SCR I REPPAl R 4 AT LU ZE L—>Theano/TensorFlow B EUF (8 FH 2
28

o y_true: HLHRAS theano/tensorflowsk ki
o y_pred: T, Sy_truel¥ = IR ftheano/tensorflowik &t

R [E{E
B FH LAACF Ha Y %2 B (E R (E

R T Sk

Ffoeta_scorefIMIA SIS Mbeta=151, HAbL & MERETAR IS X My _trueflly_pred

e binary_accuracy: X 432 A, T HEAE FrA PE b 5P IE AR

e categorical_accuracy: X} 2732 (Al i 5B A PNAE b B SF24 R A R

e sparse_categorical_accuracy:5 categorical_accuracy HHIF], AEXSH 57 Y H AR (E NS A H

e top_k_categorical_accracy: it # top-k EfZE, 4 Wl (E A Rk 8 H A7 AR H AR S0 BRI A P iE
e mean_squared_error: i1 & HNE S5 EAE R T 2=

e mean_absolute_error: & TRMNIE- S B A 1 P45 2=

e mean_absolute_percentage_error: i1 & FHMIE -5 ELE I P44 X 1R 25 %

e mean_squared_logarithmic_error: T8 FE 5 B AH K P4 e50R 2=

e hinge: I &ETNE S5 E(EH I hinge loss

e squared_hinge: i &G 5 HAERI-FJThinge loss



R R
e categorical_crossentropy: il SETURGY %‘Jyﬁmf &[] 1)
e sparse_categorical_ crossentroW Iﬂﬁﬁﬁﬁi?ﬁﬁh ch

i

e binary_crossentropy: i & HES EAEM 3 X

e poisson: I ENE S EAEHIAAA R EUE

e cosine_proximity: i1 & FIE-5 EAR A Rz FHE

o matthews_correlation: & FUNME- 5 EAE 1Y 2 FCEE RS

o fheta_score: A F{E, HI B3 5 AR A IAGR R F39,1Z% RETE 2 AR 80 25 (— IMEAR 2 28 A HL IR 2
5 FHHERR RN B i *%ﬂﬂ%fﬂﬁﬁﬁ 85 N\ SN BT A 2 AT LASRAS 52 S A MERA R, O T B S X R 1O, BE e FE AR
REZ AR R R PR T AR . F-beta /(B (0F 1 (A1) B A A1 G 5] 2  VASGIR AN - X R B 47 1) &

. Ybeta y 1T, %8R %%‘FF measure,beta<1 I B GE T I A AR 28 BE HIEE 22, T beta> LI BT I A AR 45

Ej(lﬁ"]%w.

SE P R AR

FE Tl T AT R E0PT AFEASE Y G PRI AE N IZ BBV L LA (y_true, y_pred) NZEL, IR [0 B~ gk, BY
M metric_name Hﬁ’%%j‘%u metric_value Eﬁ?ﬂﬂ,?ﬁ/‘%éﬁ\%ﬁu

# for custom metrics
import keras.backend as K

def mean_pred(y_true, y_pred):
return K.mean(y_pred)

def false_rates(y_true, y_pred):
false_neg = ...
false_pos = ...
return {
'false_neg': false_neg,
'false pos': false_pos,

}

model.compile(optimizer="rmsprop",
loss="binary_crossentropy’,
metrics=['accuracy', mean_pred, false_rates])

[1 Previous Next [
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KM T ¥
BIGATT € LT X Keras 25 B # AR Y J7 1

ANIE Y JZE AT RE(E AN A B KA PR AR T s, — ORI E WA T B R B dnie , 19
-

model.add(Dense(64, init='uniform'))

e AR 5 %

e uniform
o lecun_uniform: B AT 55802 7 IS8 5 14151 s A wl a4k (LeCun 98)
e normal

o identity: (UH TAUEHFENTTFERI2DIZ ( shape[e]=shape[1] )

« orthogonal: {XHFHUEEE AT FERI2D/E ( shape[o]=shape[1] ) , Z7%Saxe et al.
. zero

o glorot_normal: H & B 4E e B Sl it (Glorot 2010)

e glorot_uniform

e he_normal: ARG SR (He et al.,2014)

e he_uniform

Fq B VIR T AR AR AT LU — 45 B (S TR R AU 73R DTELD), ] Do — ] 8 A
G NRAR AT FH B G2, WRZ X G bGP B8 shape (TERIIGIL B AS 1 Fshape) Rl name (1Z%AF i
(1) 445), 1% AT P8 FN G2 508 [Bl— 1> (Keras) A8 & B A1 «.variable() &[] FHE X AP A &, N TH 2] T

from keras import backend as K
import numpy as np

def my_init(shape, name=None):
value = np.random.random(shape)

return K.variable(value, name=name)

model.add(Dense(64, init=my_init))


http://yann.lecun.com/exdb/publis/pdf/lecun-98b.pdf
http://arxiv.org/abs/1312.6120
http://machinelearning.wustl.edu/mlpapers/paper_files/AISTATS2010_GlorotB10.pdf
http://arxiv.org/abs/1502.01852

1dvﬂ1_]‘kif§' ﬁ#]ﬁ}é&ﬁﬁﬁﬁ keras.initializations H ﬂ
WWW. |tba|zhan cn

from keras import initializations

def my_init(shape, name=None):
return initializations.normal(shape, scale=0.01, name=name)

model.add(Dense(64, init=my_init))

[Tips] B4R (—RIRIE....) Bl 1A 244 MBI IR SR 5 — T,
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I IR

IEMIBHEAL IR FP R ISR RS (EAS AR 0T, X SRR 0K $R R BRI 1 R 45 Y B2
AL HAR

?u\‘iﬁlﬁ%?)iﬂf'fﬁﬁuﬁ, EHU‘iEwUIﬁE/]TfD %Fﬁ?é 45 Dense, TimeDistributedDense, MaxoutDense,
CovolutionlD, Covolution2D Eﬁ/\HE‘JTﬁﬂ o

LA = AR SR LA 1 5

® W _regularizer : Ex‘EiJDEWEJ:EI@EUlUID’i, yﬂ WeightRegularizer Xﬂ'%
® b regularizer : E@ﬁﬁﬁ%%@%iﬁ‘]ﬁmﬂiﬁ, ﬁf} WeightRegularizer XTJ‘%(
e activity_regularizer : Eﬁbﬂ@iﬁﬁﬁiﬁ’]ﬁﬁ!ﬂlﬁ, j"j ActivityRegularizer Xﬂ‘%

By

from keras.regularizers import 12, activity_ 12
model.add(Dense(64, input_dim=64, W_regularizer=12(0.01), activity_regularizer=activity_12(0.01)))

TiE SCIE I3
keras.regularizers.WeightRegularizer(11=0., 12=0.)
keras.regularizers.ActivityRegularizer(11=0., 12=0.)

]
keras.regularizers i#‘r: LJT%E

11(1=0.01): L1iEN|IT, FKLASSO

12(1=0.01): L21EMIT, NFRANE % # ok Ridge
1112(11=0.01, 12=0.01): L1-L2iE & IENTT, X FRElasticNet
activity 11(1=0.01): L2135 {E 1E ) 35



A B AER R

= ?— .
activity 12(1=0.01): L2343 TH T N
- activity_1112(1=0.01, 2=0. ANARAETE B EIZhan.cn
[Tips] 1EDI@E & A T RS I Rt i A2, LIENIRRILAVEEN AR, RS 2R R

B/ B AR L. L2 IENIIRIL2VE AR, LIRS L R AR M I B, O X ik B A {E
AIRKEETT . [@Bigmoyanl
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2RI

ﬂéﬁ constraints *Eﬁ%lﬂ’] *&Eﬁ:ﬂﬂ ﬁz*ﬁﬂéﬁﬂﬁﬁ*ﬂlﬁﬁﬁﬂ?ﬁ%

ﬁE—u Iﬁ%ﬂ:):’ / T —u R Eﬁﬁ@zv HEI/:PJ’&D %Fﬁ?& 1,El Dense, TimeDistributedDense, MaxoutDense,

CovolutioniD, Covolution2D /Eﬁ/\ A, E‘JT&D o
XL Bl — N SR I 2 R

® W_constraint : XTE*RE%EB$I_ Q/JFE
® b _constraint : ot B[] i3 T2 R

from keras.constraints import maxnorm
model.add(Dense(64, W_constraint = maxnorm(2)))

TiE LRI

e maxnorm(m=2): fx KL R
e nonneg(): JEMPELR
o unitnorm(): FAVEELTR, SRR RS — D HI A AR
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Applicationh. ]

Keral b s Applicationf@ 17 A T A E K Kerastii iy, XLERITT DU R TI00N pfiEde
B finetune

TR H) PN GRS T 2 E ~/ . keras/models/ FFAEEAMELN H Bz

A A AR

T B G5 R B AL Y125 H ImageNet:  Xception VGG16 VGG19 ResNet50 * InceptionV3

FIr A B LR (BR T Xception)&R#i45 Theano i Tensorflow, 4 H ik
ﬂ: ~/.keras/keras.json E’]Keras%@%?ﬁ)ﬁ&ﬁﬁijﬁﬁﬁo 15”11[], ﬁﬂ%ﬂﬂlﬁﬁ image_dim_ordering=tf , [)_\IU
HNzELHI AL 1% B TensorFlow T 4E BE T K445, Bl“Width-Height-Depth” BT

T8 2k H 8R4 (LAMel-spectrograms A5 A\

e MusicTaggerCRNN

&1 o R B 7R A
FIH ResNet50M 452 T ImageNet 7725

from keras.applications.resnet50 import ResNet50

from keras.preprocessing import image

from keras.applications.resnet50 import preprocess_input, decode_predictions
import numpy as np

model = ResNet50(weights="'imagenet')

img_path = 'elephant.jpg’

img = image.load_img(img_path, target_size=(224, 224))
X = image.img_to_array(img)

X = np.expand_dims(x, axis=0)

X = preprocess_input(x)

preds = model.predict(x)



Nz N2 Sl —p— ——

= e? E ° ﬁt;i%{i V) JI_I\

# decode the results into a list of tup class, description,
# (one such list for each sample in the batch)

print('Predicted:’, decode_pr‘edictiWWWp.:ith ai Z h an . C n

# Predicted: [(u'ne2504013', u'Indian_elephant', 0.82658225), (u'n@1871265', u'tusker', ©.1122357), (u'n@2504458’,
u'African_elephant', 0.061040461) ]

MAvVGG1eTR-BURIL

from keras.applications.vggl6 import VGG16

from keras.preprocessing import image

from keras.applications.vgglé import preprocess_input
import numpy as np

model = VGG16(weights="'imagenet', include_top=False)

img_path = 'elephant.jpg’

img = image.load_img(img_path, target_size=(224, 224))
x = image.img_to_array(img)

np.expand_dims(x, axis=0)

X = preprocess_input(x)

features = model.predict(x)
MvGG1oRAEE A E H il BURFAE

from keras.applications.vggl9 import VGG19

from keras.preprocessing import image

from keras.applications.vggl9 import preprocess_input
from keras.models import Model

import numpy as np

base_model = VGG19(weights="imagenet")
model = Model(input=base_model.input, output=base_model.get_layer('block4 pool"').output)

img_path = 'elephant.jpg’
img = image.load_img(img_path, target_size=(224, 224))

x = image.img_to_array(img)
X = np.expand_dims(x, axis=0)
X = preprocess_input(x)

block4_pool features = model.predict(x)
HHPH 2 % finetune InceptionV3

from keras.applications.inception_v3 import InceptionV3
from keras.preprocessing import image

from keras.models import Model

from keras.layers import Dense, GlobalAveragePooling2D
from keras import backend as K

# create the base pre-trained model
base_model = InceptionV3(weights="'imagenet', include_top=False)

add a global spatial average pooling Layer

= base_model.output

= GlobalAveragePooling2D()(x)

let's add a fully-connected Layer

= Dense(1024, activation='relu')(x)

and a logistic layer -- let's say we have 200 classes
predictions = Dense(200, activation='softmax"')(x)

HOX O OH X X

# this is the model we will train
model = Model(input=base_model.input, output=predictions)



\|/ ‘!52% ,—‘—
# first: train only the top layers wh1 h ;ire rangomL nttialtze "“‘

# 1.e. freeze all convolutional InceptionV3 Llayerss

for layer in base_model.layers: WWW. Itbal Z han Cn

layer.trainable = False

# compile the model (should be done *after* setting lLayers to non-trainable)
model.compile(optimizer="rmsprop', loss='categorical crossentropy')

# train the model on the new data for a few epochs
model.fit_generator(...)

# at this point, the top layers are well trained and we can start fine-tuning
# convolutional Llayers from inception V3. We will freeze the bottom N Llayers
# and train the remaining top Llayers.

# let's visualize Llayer names and layer indices to see how many Llayers
# we should freeze:
for i, layer in enumerate(base_model.layers):

print(i, layer.name)

# we chose to train the top 2 inception blocks, i.e. we will freeze
# the first 172 layers and unfreeze the rest:
for layer in model.layers[:172]:
layer.trainable = False
for layer in model.layers[172:]:
layer.trainable = True
# we need to recompile the model for these modifications to take effect
# we use SGD with a low Llearning rate
from keras.optimizers import SGD
model.compile(optimizer=SGD(1r=0.0001, momentum=0.9), loss='categorical_crossentropy")
# we train our model again (this time fine-tuning the top 2 inception blocks

# alongside the top Dense Llayers
model.fit_generator(...)

FEE il % A tensor-E 4 E InceptionVva
from keras.applications.inception_v3 import InceptionV3

from keras.layers import Input

# this could also be the output a different Keras model or Layer
input_tensor = Input(shape=(224, 224, 3)) # this assumes K.image dim_ordering() == "tf'

model = InceptionV3(input_tensor=input_tensor, weights="imagenet', include_top=True)

R A

Xceptiont® /!

keras.applications.xception.Xception(include_top=True, weights="'imagenet', input_tensor=None)

Xception V1 8L AU HImageNetill Zk i =
fEImageNet L, iZE ARG [ 5 iESEtopl 0.79071top5 0.945 1 IEAAZ

TR ZE HAT{UEE LA TensorFlow 5 (T B 4KHi T "SeparableConvolution")=, H AT iz A2 H
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RN R R/ R299x299
ZH50
e include_top: &GIREZERI3N 2R M%

o weights: NonefCEEFENLHILAIL, BIAIIEIIIZGANE . imagenet R MIZ I A E
e input_tensor: [ AKeras tensorfE A 1 & 546 Hitensor

R [E{E
Keras T4
275 3k
e Xception: Deep Learning with Depthwise Separable Convolutions

License

TEAE HFRATE SR, FETMIT license & Al

VGG16MHM

keras.applications.vggl6.VGG16(include_top=True, weights='imagenet', input_tensor=None)
VGG16M5M FUEE HImageNet il Zk M K

ZABE FiTheano M TensorFlow /& S Al A A 4552 th AT ef R A\ 24 5 Iy
BRI BN S A R ST Y 224x224

ZH

e include_top: A& G0RE TR I3 4R 2%

o weights: NonefUEFEHLAILAM, RIAMBIIZGALE . imagenet A I ZrAE
e input_tensor: A1 AKeras tensorfE A 1 & 546 Hitensor

IR [B{H
Keras TA XI5

275 3CHk


https://arxiv.org/abs/1610.02357

N — == -‘Z%E}_‘_ =
[ % . (PR

e Very Deep Convolutional Netwol;lgor arge—%:alelrragﬁe e %tﬁﬁ%ﬁ:ﬁﬁ?ﬁ*@ﬂﬂTVGG, E5IHIZX
www.itbaizhan.cn

License

TR 2P VGGAL K A I T AL EE RS A T 5K, 3T Creative Commons Attribution License

VGG19tR

keras.applications.vggl9.VGG19(include_top=True, weights='imagenet', input_tensor=None)

VGG191M FUEE i ImageNet il Zk 1M K

AL Theano M TensorFlow/& dim 4] I A, 4% 2 th M i b by A\ 46 FEE I

T BRI R ST i 224x224

28

e include_top: &7 FE ITUZ I3 424 2%

e weights: NoneftZRFEHLAILAIL, RIAMBIIIZAE . imagenet G ME I ZR A E
e input_tensor: A AKeras tensor{F A & 446 Hitensor

iR [EE

Keras 105

275 3CHR

e Very Deep Convolutional Networks for Large-Scale Image Recognition: {1SRAEWF HEH TVGG, 5] %X

License

TN ZEALE 2R VGGAL & A I T AL EE RS A 1Ok | 3T Creative Commons Attribution License

ResNet501H 1

keras.applications.resnet50.ResNet50(include_top=True, weights="'imagenet', input_tensor=None)

50/= 582 M2 A%k H ImageNet
ZAER F Theano M TensorFlow & Y AT {5 FH, 42 32 th Al ef 3 i A\ 24 55 I 7

R BRI B AR ST E 224%224


https://arxiv.org/abs/1409.1556
http://www.robots.ox.ac.uk/~vgg/research/very_deep/
http://www.robots.ox.ac.uk/~vgg/research/very_deep/
http://www.robots.ox.ac.uk/~vgg/research/very_deep/
https://creativecommons.org/licenses/by/4.0/
https://arxiv.org/abs/1409.1556
http://www.robots.ox.ac.uk/~vgg/research/very_deep/
http://www.robots.ox.ac.uk/~vgg/research/very_deep/
http://www.robots.ox.ac.uk/~vgg/research/very_deep/
https://creativecommons.org/licenses/by/4.0/
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e include_top: A& 75 B T0UZ Y 42 4 I 4%
o weights: NonefCEEFENLFILAL, BIAIETNINZAANE . 'imagenet NI A0 E
e input_tensor: TIE AKeras tensor{F A7 [ &5 4 Hitensor

iR [EE
Keras 105
2275 3R
e Deep Residual Learning for Image Recognition: UIEAERF5E H{# FH T ResNet50, %5 | 1%

License

I 2R H Kaiming He & A I TIIAEAZ HE TR, EETMIT License

InceptionV3A!

keras.applications.inception_v3.InceptionV3(include_top=True, weights='imagenet', input_tensor=None)
InceptionV3M 2% A E 1% H ImageNet

AR F Theano M TensorFlow /& i 41 A {5 T, 4832 th /Mo 9 by A 48 FE I
AR BN AR i 229%229

ZH

e include_top: A& 75FRER THZ 1R 4%

e weights: NoneftGRFEHLAILAL, RIAMBIIIZAE . imagenet A ME I ZRAE
e input_tensor: 1 AKeras tensorfE A5 ) & 546 Hitensor

R EM{E

Keras A1 4

Z25 3k

e Rethinking the Inception Architecture for Computer Vision: UHAEWF 7T H 4 F T InceptionV3, &3] 1%

License


https://arxiv.org/abs/1512.03385
https://github.com/KaimingHe/deep-residual-networks
https://github.com/KaimingHe/deep-residual-networks/blob/master/LICENSE
http://arxiv.org/abs/1512.00567

Njzpresle —7— > TE —
= 5. R
TN e 3RA] Eﬁl[éﬁaﬁﬁ%!j% MIT Lic ﬁtﬁ E}%_ )

ense

www.itbaizhan.cn
MusicTagger CRNN/H%!

keras.applications.music_tagger_crnn.MusicTaggerCRNN(weights="msd"', input_tensor=None, include_top=True)

ARSI — DG BIEEMEEY LA AL IMelSpectrogram & AR B i A RE A 46 5 AR 9 KURS . AR AT LA
H keras.applications.music_tagger_crnn.preprocess_input %4%‘% [ T%E/LEY#Fﬁi%ﬁspectrogram?ﬁ?%ﬁ,@

HZ I RERR 244k Librosa, 1§27 T Tl AY {8 7L 61,
25

e include_top: &R TIUZE I 122 R M 4% 47 15 B False, T [ 2 fi Hi 3244 A RFAIE
e weights: NonefUEFENWIIAE, BIAINZ TG E . 'msd A0 I Z-A = (1125 H Million Song Dataset)
e input_tensor: T AKeras tensor{E A7 % Htensor, W Flayer.inputie F — 2 F i A 5K A5 i 46 A5k

=]

H.

R [E{E

Keras TIN5
225 Rk

e Convolutional Recurrent Neural Networks for Music Classification

License

WGACE B FATE SIZmk, ETMIT License

S FHYE B 5 SRR AL XU s <8

from keras.applications.music_tagger_crnn import MusicTaggerCRNN
from keras.applications.music_tagger_crnn import preprocess_input, decode_predictions
import numpy as np

# 1. Tagging
model = MusicTaggerCRNN(weights="msd")

audio_path = 'audio_file.mp3’
melgram = preprocess_input(audio_path)
melgrams = np.expand_dims(melgram, axis=0)

preds = model.predict(melgrams)

print('Predicted:")

print(decode_predictions(preds))

# print: ('Predicted:', [[('rock', ©.097071797), ('pop', ©.042456303), ('alternative', 0.032439161), ('indie’,
0.024491295), ('female vocalists', 0.016455274)]])

#. 2. Feature extraction
model = MusicTaggerCRNN(weights='msd', include_top=False)


https://github.com/KaimingHe/deep-residual-networks/blob/master/LICENSE
http://librosa.github.io/librosa/
http://labrosa.ee.columbia.edu/millionsong/
https://arxiv.org/abs/1609.04243
https://github.com/KaimingHe/deep-residual-networks/blob/master/LICENSE

I‘-l-:l r=h —'—IE*Z?ZI r— =
audio_path = 'audio_file.mp3"’ E %JI_I\

melgram = preprocess_input(audio_path) =
melgrams = np.expand_dims(melgram, WWW ItbaIZhan .Cn

feats = model.predict(melgrams)

print('Features:")

print(feats[0, :10])

# print: ('Features:', [-0.19160545 0.94259131 -0.9991011 0.47644514 -0.19089699 0.99033844 ©0.1103896 -0.00340496
0.14823607 ©.59856361])
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TR 1E
CIFAR10 /NA o284
AR R ELA50,000132*32 0 I A AEMIIEREE ) 10,0001 F1E A4 . 18 —3F 10128

Al
(REDaReS

from keras.datasets import cifarile

(X_train, y_train), (X_test, y_test) = cifarle.load_data()
IR EHE

W Tuple

X_train Fl x_test U (nb_samples, 3, 32, 32) KIRGB=ili& FIUG %R, HiELA R IIT580 5
¥ (uint8)

v train 1 v test £IEU (nb_samples,) FrEEIE, FrEATTEREIZ0~9

CIFAR100 /N&l o328z 1

2R FE B A750,000 1 32*32H B B AE AR5, 10,0001 B R AE RIS . B —3A 100128
A, EAZERIAEE005K I B e X100 1285 L 201 K.

(REDaReS

from keras.datasets import cifari1ee

(X_train, y_train), (X_test, y_test) = cifarle0.load_data(label_mode='fine")

24



Njo v nle —— LINTE |
FlF=2. 5*2*5}%@
e label_mode: A'fine’si‘coarse’z —, EHIFREMISHIE, fine kK15 HIFRZ 21001/ NEIIFREE ) ‘coarse 3 kK15 [

PRSI www.Itbaizhan.cn
R [E{H

%/I\Tuple, (X_train, y_train), (X_test, y_test) , ,E\:':P

o X_trainfX_test: £ (nb_samples, 3, 32, 32) [RGB =M G EHE, BuEAZRICH
S8 (uint8)
e y trainflly test: AU (nb_samples,) Fr&EHE, FREAVEEE0~9

IM DB Bl ) 9325

AREHR A A K B IMDBHI25,0005% 57 7F, bRIC A IE /A IR PR o 520 Db A 18 R AR K
T8 TR0, BIRA T AR T EEERAE T H IR E , Bl A3 dn Al B R R AL
3 HILA IR IXAERIHLRTT P15 P AT DABG 52 i ane 228 i IR 10,0001 18], (EATE &
B IR 20 M TR RE Y $A B

HRIRD], O RARFEIHSENIA, TIHRAFE AR

(REDapS

from keras.datasets import imdb

(X_train, y_train), (X_test, y_test) = imdb.load_data(path="imdb_full.pkl",
nb_words=None,
skip_top=0,
maxlen=None,
test_split=0.1)
seed=113,
start_char=1,
oov_char=2,
index_from=3)

° path: ﬁu%{kﬁﬂﬂ‘ﬂiﬂﬁﬁtéﬁ?ﬁ% (fﬁ% '~/.ker‘as/datasets/'+path) 5 UIU%U\O Eﬂﬂ%“ﬁ)ﬁ%?ﬁ
FZHE T

e nb_words: #%{siNone, 55 RN EH ILIFRIRIEL, AF(r] H AT TR ARG Y BR IR0 2 2w g 2 O Fr) or
B

o skip_top: A, ZMEHH HIMAE TR, IXLERIRES S AL N0

o maxlen: BEE(, BAFIHE, (EATKERTILERN T 54 ST

o seed: BEL, HTHUREHRIFEVIE 1

o start_char: F4F, FAIRLEIRE LLZFFRC, BIANLE h0@ H FH{Epadding

e oov_char: F4F, & nb_words BX skip_top PRI cutis i BIRMEHEZ F AR

o index_from: AL, ESLHIEIE (MAZEMT start_char BIRFEE G M) N TARFTIR
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ﬁﬁ”T‘TWJpIe, (X_train, y_train), (X_test, y_test) , ;i

R [EE

o X_trainflX_test: FHIHIFIFE, FNFIEGETH FAREIFIEK. WRIEE T nb_words , NIFFIHAE
HI B K FHRA nb_words-1 o QIRIEE T maxien , MIJFHIHIE AT RERKEN maxien
o y_trainflly_test: NJTHIHIIRA, & _{Hlist

AL [ L 25

ARBRPEL GO EBOE911, 208011, 50 T 461 L. SIMDBEE HF, B4HMBLAIL N
A AR

(R DReS

from keras.datasets import reuters

(X_train, y_train), (X_test, y_test) = reuters.load_data(path="reuters.pkl",
nb_words=None,
skip_top=0,
maxlen=None,
test_split=0.2,
seed=113,
start_char=1,
oov_char=2,
index_from=3)

ZHE LS IMDBRIZZEER, ME—Z IS0 test_sprit , HITHEMRELE T4 #1 HHAE A
AR Lo BRI SRR T4 Fr 51 A ]

word_index = reuters.get_word_index(path="reuters_word_index.pkl")

iﬁ4ﬁﬁ%5@iﬁ@f§%*4\u$ﬁﬁ%%?, L‘AET%WEEI@?% %ﬁﬂ, word_index[ 'giraffe'] H{E AT

BEN 1234

éﬁi’EE%é—:\%}j’i—Fﬁﬂ '~/ .keras/datasets/"'+path

MNISTFEZUFIR A
AEE FEA 60,000 H T2k B 28*28 K JE F 540K J, 10,0001~ & A
T

from keras.datasets import mnist

(X_train, y_train), (X_test, y_test) = mnist.load_data()
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Wfl/l\Tuple, (X_train, y_train), (X_test, y_test) , :,H\':F‘

R [BE

o X_trainfliX_test: Z=/FU (nb_samples, 28, 28) /K& & A%, HIELA RTS8 I
(uint8)
e y trainflly test: £ (nb_samples,) WE%SE, HrZMVEHREIZ0~9

%[TEJE/I%%}EZT%Z?U '~/.keras/datasets/'+path

[1 Previous Next [

Built with MkDocs using a theme provided by Read the Docs.


http://www.mkdocs.org/
https://github.com/snide/sphinx_rtd_theme
https://readthedocs.org/

KerasH S0

Docs » HAEEH » AJHI{t Visualization

R AT
keras.utils.visualize util fﬁﬁ%*ﬁ%@t?@ﬁ Kerasi‘%if'éﬁ’ﬂl%%( (%'Jﬁﬁgraphviz)

RO I AR ZE A1, FRORAE A

from keras.utils.visualize_util import plot
plot(model, to_file='model.png")

plot FEBIAMES AL

® show_shapes : %EiE{%%§ﬁii%ﬁﬁHjéﬁyEEQﬂé%k, %ﬁtkj@ False
® show_layer_ names T8 ERM T/NELREIAN True

FA ] LVERGRI 1 pydot.craph XR, AEHRMEHCHFHERLEE, Flin, WREAipython &
N

from IPython.display import SVG
from keras.utils.visualize_util import model_to_dot

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

lTi s] ﬁz*ﬁ dot-n %D ra hViZ, ﬁéﬁ?iﬁﬁ)\ pip install pydot-ng & brew install graphviz
p Py g ftH grap

[1 Previous Next [
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Keras/m ¥

(PN D=t

Keras/&— SRR, $208 T PGEMERE 22 S M4 IR . KerasH AL ATk 3k k. A
JREERAE. XL T MR A RIFR TR EBIEE .. KerasfMi T A0 H K & 1 AR 5
Wi |2 Keraste it T WA 545 % Theano/Tensorflow, R H R —304% ) 15 H A AT LALAR—
AN H AN IR J5 i 5 | 2 B pR K

o TheanoZ& —MHRHIFS - SR RHAEIESE ) HZEFFRI/RAFLISAIMILASELE =4
o TensorFlow & — 5 £ Lk R /EHESE , HiGoogle A&

FEARR, BATAATREZRINE 2 R st i, AR BT & i, 155 3R~

DI 5 i
SRR 2/ DisfTid—kKeras, REBAE TP H S N HEIKerasHIECE SCH:

~/.keras/keras.json
WARIZ H s oAz, ARaT LA shalg—4
AR BOAECE AT

{
"image_dim_ordering":"tf",
"epsilon":1le-07,
"floatx":"float32",
"backend":"tensorflow"

}

4 backend FBIHEMR S AVRTFEME M E¥G:  theano BX tensorflow 5 RIRT 5 18 v O 1) 6

FATH AT LIAE I 5E L IRIE AR B keras_BACKEND 78w b THT e B SO PR 8 S I i



HFE. BHIERFR

KERAS_BACKEND=tensorflow python -c "from keras impgrt EE;kenq,

Using TensorFlow backend. WWW. It alzhan chn
FH MR K Keras/a¥m kK da S A5

MR A B AR Yn S B K erastEERBENS [F] BT £ Theanof TensorFlow 4 5w LA H , AR AT LUl Keras)&
s FoR I S A, XEE—

from keras import backend as K

Tﬁﬁﬁ4ﬁ@i@ﬂ%7—4\iﬁﬁ)\ﬁfjﬁ, %ﬁl\ﬂ: tf.placeholder() , T.matrix() , T.tensor3() %

input = K.placeholder(shape=(2, 4, 5))

# also works:

input = K.placeholder(shape=(None, 4, 5))
# also works:

input = K.placeholder(ndim=3)

—FEE/MJCEEB%WM{Té/\#\:%&% (shared) 5 %fﬁ‘? tf.variable() , theano.shared()

val = np.random.random((3, 4, 5))

K.variable(value=val)

var

# all-zeros variable:

var = K.zeros(shape=(3, 4, 5))
# all-ones:

var = K.ones(shape=(3, 4, 5))

REHWRATEN K R AT ] LLEIE 58— I Keras Rt A S8 L, AR 0 BARIATIX 235 A 1Y

&=Theanoi® & TensorFlow

b + ¢ * K.abs(d)

K.dot(a, K.transpose(b))
K.sum(b, axis=2)
K.softmax(b)

concatenate([b, c], axis=-1)
etc...

H o oo 0 0 o

Kera/m i RN

epsilon

epsilon()

DIBUE AR B (—MRAR/ M) 2L, Rlfuzz factor
set_epsilon

set_epsilon()

WBEAAEHUEZRIE X A BFfuzz factor
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floatx

floatx()

IR [T RN 2 S BRSSP AF 8 A 'floatl6', ‘float32', 'float64"

cast_to_floatx
cast_to_floatx(x)

¥ numpy array# 4 Mfloatx

image_dim_ordering
image_dim_ordering()

R G RILERE IR (theith’)
set_image_dim_ordering

set_image_dim_ordering()

BERGRAEREY (thEith)

clear_session

clear_session()

CORYURTHITEMZS, FErdE—1. AREIE RS = AL

manual_variable_initialization

manual_variable_initialization(value)

fia A % AHERMEBARI RIS 2 P Fah it , 2% value i /R1E, BikFalseRFEE R H
HEGMER I

learning_phase

learning_phase()

R E A i flag, ZflagE— 1> FH PME AKerasBE BIARIC, DA E 4 AT T T %%
P B A A T

set_learning_phase

set_learning_phase()
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BB Y= ok,
variable

variable(value, dtype='float32', name=None)
S — Aok, kRl
ZHL:

e value: FIRMIIAMLIKEIIE
o dtype: FREEHHARA
e name: KL T (AliE)

placeholder

placeholder(shape=None, ndim=None, dtype='float32', name=None)

LR HAAF, BIFZ

e shape: HfifFHshape (¥#tuple, TTHEL S None)

o ndim: SEAFIREAINE, BBL—A ERAF, FOHE shape M ndin 2 —, MFEIRENHA shape
o dtype: (GG EHRIA

e name: HAIFFHAFR (WTik)

shape

shape(x)

IR =R B FF 5 shape

int_shape

int_shape(x)
LAEEELTupleEiNone T 2R Al 5K Frshape
ndim

ndim(x)

R R L, AL

dtype
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yAEIEI S =R Cin i I s

dtype(x)

eval

eval(x)

KAFIKREIME, IRE—1Numpy array

Zeros

zeros(shape, dtype='float32', name=None)

AR 0Tk

round

round(x)
BILR &
sign

sign(x)

BICERICRMIMF S (+18(-1)

pow
pow(x, a)

BILE R xHalk Ty

clip

clip(x, min_value, max_value)

BICERclip (R 5 € Yu R ZGR ] 22 i FHHE)
equal

equal(x, y)

BICRFIRERR, BEH/REK

not_equal



HFE. BHIERR

not_equal(x, y) - -
www.itbaizhan.cn

BICRHAINERR, BRI /KK

greater

greater(x,y)

BILR AWy KR, & EAG/RIK R

greater_equal

greater_equal(x,y)

BICR AW x>=y K R, IREAT/R5K R

lesser

lesser(x,y)

BILR A<y R R, B EA/RIKE

lesser_equal

lesser_equal(x,y)

IR A Wix<=y K &, BRIEAG/R5KE

maximum

maximum(x, y)

v TS N = ONIE]

minimum

minimum(x, y)

B ICE I B R/ ME

sin
sin(x)

BICERIESZ(H

COS
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cos(x)

BICERARGLE

normalize_batch_in_training

normalize_batch_in_training(x, gamma, beta, reduction_axes, epsilon=0.0001)

Xt—"batchZdfE et EHLMEMNTT 2, A5 Thatch_normalization

batch_normalization
batch_normalization(x, mean, var, beta, gamma, epsilon=0.0001)

Xf—"batchHI &A1 Tbatch_normalization, THHEAFXN: output = (x-
mean)/(sqrt(var)+epsilon)*gamma-+beta

concatenate

concatenate(tensors, axis=-1)

TEZE E R B — S FI 36 H 5k & B O — D 9K & specified axis

reshape
reshape(x, shape)

5K I shape & 415 & shape

permute_dimensions

permute_dimensions(x, pattern)

1% 28 E RIS U HE— A ik R A

e pattern: fUR4EE Frituplelll (o, 2, 1)

resize _images
resize_images(X, height_factor, width_factor, dim_ordering)

WARZ E WA IIA 1, B — 1 batchl& FrHishape, ZECHHIPIAN AN IEREEL, B R BIHESIIY
AR, Wth A
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resize_volumes(X, depth_factor, height_factor, width_factor, dim_ordering)

resize_volumes

IRIRLE E RGN T, B — 1 sDik i dE i shape, SETHIP R TH# A IEEEL, B A HIHESI
PSR RIEHEK, Wt it . SDEWRATIE X Zbatch, channels, depth, height, widthE¢batch,
depth, height, width, channels

repeat_elements

repeat_elements(x, rep, axis)

Eé%ﬁiﬁi%ﬁgﬁéﬁ% rep Yj’\, 5 np.repeat %‘éﬂj\o WUZID, %xshape (s1, s2, s3) ﬁﬁé@fﬁiﬂﬂ
N axis=1", Hliikitfshape (s1, s2 * rep, s3)

repeat
repeat(x, n)

EEZD%&E, WﬁD%XShape% (samples, dim) Hnj’f}Z, IJ_\IU?@UM_I%K%E/‘JSI’I&[)G% (samples, 2, dim)

batch_flatten

batch_flatten(x)

Re— B ok ool ok, HE 4R E AL
expand_dims

expand_dims(x, dim=-1)

FETHRT dim HYHH_EIEN—4E

squeeze
squeeze(x, axis)

R TARN axis B9—HEM TR AL ER

temporal padding
temporal_padding(x, padding=1)

(13D 5K e F A AR AR BE Y 225 WIS padding /1~OfH

asymmetric_temporal_padding


http://keras-cn.readthedocs.io/en/latest/th
http://keras-cn.readthedocs.io/en/latest/tf
http://keras-cn.readthedocs.io/en/latest/tf

EF=. FidEFR

asymmetric_temporal_padding(x, left | —pad=1
mapsss s e MMM ER@IZNan.cn
spatial_2d_padding

spatial_2d_padding(x, padding=(1, 1), dim_ordering='th")

[MAD K F 55 —AEE = 4R 1) /e IR A padding[e] A1 padding[1] “1MOfH
asymmetric_spatial _2d_padding

asymmetric_spatial_2d_padding(x, top_pad=1, bottom_pad=1, left_pad=1, right_pad=1, dim_ordering="th")
XFAD KA R R T [ BEA T S
spatial _3d_padding

spatial_3d_padding(x, padding=(1, 1, 1), dim_ordering="th")

[MSDIK RIRE . & 58 F =4 F _FIHFE padding[e] , padding[1] F padding[2] “T-OfH

ones

ones(shape, dtype='float32', name=None)
2597 A e o G S
eye

eye(size, dtype='float32', name=None)
A il — B AR R

zeros_ like

zeros_like(x, name=None)

A > 7K rshape fH R B 409K &t

ones_ like

ones_like(x, name=None)

A > K i shape fH R B 4 15K &t

count_params



count_params (x) I\_éj ﬁﬁé‘l '_'_££$EI:IE}_‘%_JIEI\
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cast

cast(x, dtype)
Bl N = R i
dot

dot(x, y)

SRR R E IR . L1 E AN sk =R, S5TheanofT A, W (2, 3).(4, 3, 5) = (2,

4, 5))

batch_dot
batch_dot(x, y, axes=None)

HA AT TR, RO AR He i N\ TR R R B, I RS 4R R R, s

i expand_dims ARIEHAERE 2 /DA2 Hl00, BI% x = [[1, 21,103,411 , v = ([5, 61,07, 811 ,

M) batch_dot(x, y, axes=1) = [[17, 53]1] , BH x.dot(y.T) FIEXAITCE, WP IRATEA B 6
TLEME

o xy: BrECKTSET 205K
o axes: HIREEIRAVYERE, NEBHEERLASIF

transpose

transpose(x)

TR E

gather

gather(reference, indices)

FEZ5 TE HI2D K B AR R 45 2 T AR 1A

e reference: 2DiKir



N — el ﬁ I:IJA— =
H . d
e indices: HA(TKAL, /HJTZ%?%?&QQE* = 6 *EE %J\

7R

Itbaizhan.cn

WWW
iB[EHE %/I\,i reference %ITE%@?FH@E@3D§K%

max

max(x, axis=None, keepdims=False)

SRk H B R E
min

min(x, axis=None, keepdims=False)

Rk R /ME
sum

sum(x, axis=None, keepdims=False)
TE25 e B RSKER PITRZ

prod
prod(x, axis=None, keepdims=False)

FEZS E M _ BT Bk IT R Z

var

var(x, axis=None, keepdims=False)
TEZG e Lt Ekie T &
std

std(x, axis=None, keepdims=False)

FEZG ER LR IKERITCR AR EE

mean

mean(x, axis=None, keepdims=False)

FEZG ER BRIk RITR 2 BIH

any
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FGArak, R I B SR A uint8 Y 7k i (71:%770361

any(x, axis=None, keepdims=False)

all
any(x, axis=None, keepdims=False)

ehr s, IR IEIZER Auint8de tensor

argmax
argmax(x, axis=-1)

FEZS B ESR oK 2 B RITR TR
argmin

argmin(x, axis=-1)

FEZEE R B3R E 2 B/ NTER TR
square

square(x)
BILERIT
abs

abs(x)
BICER X
sqrt

sqrt(x)
BICRITIT
exp

exp(x)

BILE K BIATREL

log
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Log(x) . .
S www.ltbaizhan.cn
B ITE K B IRREL

one-hot

one_hot(indices, nb_classes)

WA nZER K TP W (batch_size, dim1, dim2, ... dim(n-1)), fith A (n+1)4E one-hoté4ifi%, ¥
Wi(batch_size, dim1, dim2, ... dim(n-1), nb_classes)

reverse

reverse(x, axes)

e —A SR EE AR LS E B S e

get_value
get_value(x)

LANumpy arrayH7 2GR 915K & HO{E

batch_get value

batch_get_value(x)

LANumpy array listH)JE=0R 8] 2 > 5k G E

set value

set_value(x, value)

Mnumpy array ¥ {EZLA 5K 7t H

batch_set value

batch_set_value(tuples)

B2 MERN LK EAT R
ZH0
e tuples: #3, HHMITEEILU (tensor, value) o value JEEHANINumpy array%ids

print_tensor
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function

function(inputs, outputs, updates=[])

SLBE— 1 KerasEREL

e inputs:: FI3&, HITZF N GMAFETK A
e outputs: iﬁl‘u‘ﬂ?ﬁiﬂ"]ﬂ%@
e updates: ﬁJ%, HTE 2T (old_tensor, new_tensor) E’Jtuple.

gradients

gradients(loss, variables)

1R8] loss REUR TvariablesI B, variables 7K f A% 51| 58

stop_gradient

stop_gradient(variables)

Returns variables but with zero gradient with respect to every other variables.

rnn

rnn(step_function, inputs, initial_states, go_backwards=False, mask=None, constants=None, unroll=False,
input_length=None)

FESK RIS TR 4E Bk A

e inputs: JEA (samples, time, ...) AIRMEUS S-SR, BidE/h3
e step_function: &I EPATHI R EL HS4
o input: JEUI (samples, ...) HITK#E, ANEHFHEZE, AERIEADBEZE—1batchHIFEA
o states: KR HiR[F(E:
o output: JEUN (samples, ...) HIFKHE
o new_states: JKEF|FK, Hstates K EAHIH
e initial_states: JEUN (samples, ...) M5k, B& T step_function IRESHIHIIAE.
e go_backwards: fli/RMH, A ATrue, NIHHREERT Y
e mask: JEUI (samples, time, 1) HY MHHK &, FEBFMATEHETTE LE N



N N — == ﬁ l:I}—‘— =
= . d
e constants: ?ﬁﬁﬁ]‘ﬂ*ﬁ%iﬁéﬁ‘@%@% = 6 *EE %J\

152

e unroll: 4f# HTensorFlowf T, Wﬁ't%fEh@:ﬁ%ﬁ True J5 T3 IH W 2%

e input_length: f#i I TensorFlowh A ZIL(E, fEffHTheanoly, MR EHH ML WZs e A5

J\B[EME ?FZQD (last_output, outputs, new_states) EI‘]tupIe

e last_output: rnix/5H%IH, U (samples, ...)
e outputs: an (samples, time, ...) qu{/ﬁi, /I\E[S,t])J—‘T\E@ﬁﬂjxq‘ﬁ$$$7'—.§8fi:tﬁﬂﬂE/ﬁﬁ'ﬁﬂj
e new_states: yFe, HICE ML (samples, ...) HIokE, MREBHMMERNEE — RS

switch

switch(condition, then_expression, else_expression)

WRAEEE E 55 condition’ CREELEAT/RME) TEMNFRIAZ AP, HEMARBAENIZE AR
FEshape 5510 7k F ik =

e condition: ARtk
e then_expression: TensorFlow#iA={

e else_expression: TensorFlowZ ik

in_train_phase
in_train_phase(x, alt)

WERAET i, Wk, SERFalt, FEalth % 5xHIshapetHlH]

In_test phase
in_test_phase(x, alt)

ARAL TR, MIeREx, SNk alt, EFalth/iZ-5xH shapettlA

relu

relu(x, alpha=0.0, max_value=None)

& 2 e
24

e alpha: X%
e max_value: {@F1 R
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elu

elu(x, alpha=1.0)

FREEIE B IT

o x: HIAGKHE

e alpha: Frit

softmax

softmax(x)

1R [A] 5K 5 Y softmax

softplus
softplus(x)

iR A5k i B softplusfE

softsign
softsign(x)

R IA 5K i B softsignfE

categorical _crossentropy

categorical_crossentropy(output, target, from_logits=False)

TS H Ak RN H AR ik Bt Categorical crossentropy (ZEAUSC3UR) , HFRaKk RS H S R
/MshapetH ]

sparse__categorical_crossentropy

sparse_categorical_crossentropy(output, target, from_logits=False)

AU K A H AR5k St Categorical crossentropy (ZEHI52 3UR) , HFRIK EAZIUEHE A 7k

binary_crossentropy

binary_crossentropy(output, target, from_logits=False)

R R I STV RN S =R ]

il
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sigmoid(x)

BTt R I EsigmoidfE

hard_sigmoid

hard_sigmoid(x)
Z B 5 B L sigmoid, T ELHE BERE R
tanh

tanh(x)
Bt # I A sigmoid H
dropout

dropout(x, level, seed=None)

BEA LK — € LBl RIE I B N0, FFB4E I tensor

28

=

o X: Ik
e level: xHIXEKOMITE A
e seed: BENLEFI T

I12_normalize

12_normalize(x, axis)
FEZ5 ER_EXS iR FgA T L2 ROl
in_top_k

in_top_k(predictions, targets, k)

FIWr H br2 15 7E predictions I BTk KB A7 &

e predictions: Tiill{E5K ik, shape A (batch_size, classes), 2! float32
e targets: EL{H7Kig, shape H(batch_size,), HdEZEM Hint32kint64
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o k: HEE

convld

convld(x, kernel, strides=1, border_mode='valid', image_shape=None, filter_shape=None)

1DEH

e kernel: HRZIKR
e strides: K, A

e border_mode: “same”, “valid”’Z —/F4F H

convad

conv2d(x, kernel, strides=(1, 1), border_mode='valid', dim_ordering="th', image_shape=None, filter_shape=None)

2D

kernel: GHZIKE

strides: 1<, K A2 tuple

border_mode: “same”, “valid’= — 544 Hi
dim_ordering: “tf"fl“th"z—, ZEEEHESINT

deconv2d

deconv2d(x, kernel, output_shape, strides=(1, 1), border_mode='valid', dim_ordering="th', image_shape=None,
filter_shape=None)

2DER (HEE
24

o x: HyAKEE

o kernel: &K

e output_shape: #ijishapell) 1D E ALK 1w
o strides: 4, tupleZsil

e border_mode: “same”=f“valid”

e dim_ordering: “tf’={“th”

conv3d



N2 #JL£|FLL4H e — ~TE —— ]
. Bl——=F. Ej,f'hll .
conv3d(x, kernel, strides=(1, 1, 1), bdFdef mode= valid', Uim_ordeting="tM , WoluMe_shape=None, filter_shape=None)

3D www.itbaizhan.cn
280

X: HIAGKE

kernel: Gk

strides: K, tupleZsiy
border_mode: “same”z“valid”
dim_ordering: “tf"zk“th”

pool2d
pool2d(x, pool_size, strides=(1, 1), border_mode='valid', dim_ordering="'th', pool_mode='max")

2Dl

e pool_size: S AL Htuple, AR/
e strides: AWML tuple, £K

e border_mode: “same”, “valid”Z — 175
e dim_ordering: “tP"Al“th"z—, 4EEEHESIF
e pool_mode: “max”, “avg’z—, itk

pool3d
pool3d(x, pool_size, strides=(1, 1, 1), border_mode='valid', dim_ordering="th', pool_mode='max")

3Dl

e pool_size: & A3 HEtuple, AR/
e strides: SA3IMELMtuple, £K

e border_mode: “same”, “valid”z —{F/F Ef
e dim_ordering: “tP"fl“th"z—, 4EEEHESIT
e pool_mode: “max”, “avg”z—, k=

ctc_batch_cost

ctc_batch_cost(y_true, y_pred, input_length, label_length)

TEbatch_LizfTCTCHI A
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y_true: JEfl(samples, max_tring_length) 5k e, & FR% 1 EAE

y_pred: f¥lli(samples, time_steps, num_categories) 5Kk i, A& FMIME ) H 1 softmax (i
input_length: JZhl(samples, 1)HJ5kit, fl&y predH & batch 7414

label_length: JEhll(samples, 1)HJ5KE:, By _trueHt & batchi /741K

IREME: P il(samoles, 1)Htensor, & TR ANITEMICTCHIL

ctc_decode

ctc_decode(y_pred, input_length, greedy=True, beam_width=None, dict_seq_lens=None, dict_values=None)

i FH AR B3 B 20 AR 7 S R SR A i softma Y il H

e y pred: JEll(samples, time_steps, num_categories)5Kk &, L& FN{E a6 H Y softmax(E
e input_length: JEhli(samples, 1)AJ5kH:, E4%y_pred 14> batch )7 #1IH<

o greedy: WE NTrueff oA, WA

e dict_seq_lens: dic_values#!|3 & T E A

e dict values: ¥|FEAIFIFK, AFFHM

IR[EME: JP4N(samples, time_steps, num_catgories)HI5kar, €7 T EREFTREME (DAsoftmax i< H)
W) o EREIRTFE DRI argmaxtlAbHE 2s FRAF Y BRI 4L

map_fn

map_fn(fn, elems, name=None)

TCE elemsfERR&n L HYIRET, FiR [Fl 25 2R

24
o fn: BRAL

e elems: kit

e name: T NMAF

RIAME : REl—5k i, ZK R A — 4% Telems, & 4R T

foldl

foldl(fn, elems, initializer=None, name=None)



Nz pre sl —— > TE —c
Wi/ Velems, FMZAERIA %R ﬁl %E' IE*Z’*EE}_‘%—JI_I\
www.itbaizhan.cn

e fn: A%, W lambda acc, x: acc + x
e elems: Kt

e initializer: 4 1LHI{E (elems[0])

e name: 1%

RFME: SinitializerHI SRR —EL

foldr
foldr(fn, elems, initializer=None, name=None)

It/ Pelems, Hfn GBI ZEiEREA]

e fn: DA%, HIWI: lambda acc, x; acc + x
e elems: FKiE

e initializer: #IHILHIE (elems[-1])

e name: 1%

RIEME: Hinitializer 2SR AR —2

backend
backend()

T RE =4 B {5 FH ) i
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KerasH S0

Docs » scikit-learnfz [

Scikit-Learnik H &% gs
&fl]ﬁ%@ﬁ@%%’% Sequential fﬁiﬂ (Wjﬁ”*/l\%“ﬁ)\) VlfjvSuklt-LearnI{’E{fﬁE’J*%MJ\, THE’%E@@

%%%XHEXE keras.wrappers.scikit_learn.py ':F‘

HaT, AWA-adedsal i

keras.wrappers.scikit_learn.KerasClassifier(build_fn=None, **sk_params) %%Tsklearnﬁ@ﬁ%@%&%ﬂ

keras.wrappers.scikit_learn.KerasRegressor(build_fn=None, **sk_params) iﬂdeklearnE’J@Uﬂ%&ﬁéD

240

o build_fn: R H I REESXT S
o sk_params: I ZEANYIGSAL

build_fn NG iRl — P Kerasti | ZABRERE S H TN build m HMETTREAN T 51
=Pz —:

1 — DR
2. —MEA canl FTEHEIZISS
3. None, ﬁ%%{ﬁﬁ’];’éél@?% KerasClassifier BY, KerasRegressor , H can1 ﬁ%ﬁﬁﬁ;@ﬁq call ﬁ{j&

sk_params LAMERIZHNIZE () SBAEASH. SIENBRIZHON build_m S T
&, ‘build_fr MR SEAYEONE. BrUABNTAESBEATEES sk_parans AT EAGTEE— 70 28405/ 0] )5

=]

A

sk_params i{:j’%%)ﬂ?1ﬁﬁﬁ fit , predict , predict_proba %D score 717{%5/]7;5%(,
batch_size 5o XL T YIZRE I AT S E0F4 40T i ik 426 -

ﬁﬂ nb_epoch ,

1. ﬁ%ﬁé{ﬁ\ fit , predict , predict_proba %D score E’J?ﬁﬂ%éﬁ

2. fLiE sk_params EI’JZ%%I



s isqets o EETE =
=] H. R
3. keras.models.Sequential |, filt_l,jiict B predicé%i%gjfre)ﬁ%ﬁﬂ1ﬁ
www.itbaizhan.cn
1 {fi Hlscikit-learnf grid_search AN, GIEA AT EARSEZ IR AT LMEIBLE sk_parans HIZEL, GIF

2}%72%%(0 ED, V_\'ﬂufiﬁ grid_search %?ﬁi;{ﬁ%{%ﬂﬁ batch_size Ez nb_epoch u&/ﬁ\@ﬁﬁéi}ﬁ

[Tips) Bt E] (JURE? ) A1 BB REFE HE—LEScikit-learnT KerasH AR 7, X580 K
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KerasH S0

Docs » LH » T H

s T E

get file

get_file(fname, origin, untar=False, md5_hash=None, cache_subdir='datasets")

M TERIURLH S0, AT LMESMDSE T AR AE (T U5 5 B 47 1 AR 4 T)
ZH

o fname: C{4

o origin: X/ HJURLHEHE

e untar: fi/R1HE, & E 1T &

o md5_hash: MD5W 7 (B, H T 56
o cache_subdir: F T Z&A7 48 1 S

& [B{E
R B
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170 LE

keras.utils.io_utils.HDFS5Matrix(datapath, dataset, start=0, end=None, normalizer=None)

XMl FHHDFS AR SR A Numpy ZUCH 7
#il+

X_data = HDF5Matrix('input/file.hdf5', ‘'data')
model.predict(X_data)

FiitstartfllendZ£0n] LM HEARERN Y Ao

FIIERY, FTEAZEHYA— ML RS (Blambdasiiis) » XA MR BIREN Y R B

24

o datapath: FfFH, HDF53CHHE{E

o dataset: F4FH, FEdatapathH$8 & B SCAF I HDFS U SE 11 £ Fx
o start: HEEL, TREHEREN T BTG

o end: BEA, 1REEIREN T ISR

o normalizer: EHREELEHAG Z I B TE FH R 4L
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Keras= L&

layer from_ config
layer_from_config(config, custom_objects={})

MECE A4 iKerasEX %
ZHL

« config: ¥ in{'class_name":str, ‘config":dict} i 7~ i
 custom_objects: F-#, H LUK & il i dEKeras i 52 2 25 44/ BREUAL WL gt M 28R B %

R [HE

JEXR S £lE Model, Sequential 1 H At Layer
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numpy L&

to_categorical
to_categorical(y, nb_classes=None)

1255 H) 5 (M OFInb_classes AL R &) Mt AR 2B HE e, FH T FH 2
L‘J\ categorical_crossentropy ﬁvﬁﬁ@%ﬁlﬁ’ﬁ%ﬁéﬂP

24

o v A [A)

e nb_classes: M3 714

convert_kernel

convert_kernel(kernel, dim_ordering='default"')

WEPRZFEFE (numpy£L4H) M\ Theano P X 45  Tensorflow P 2, B[R] K (i AL IS B AT )
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CNNIRFHIHA: FHKerasiBECNNFITER &
XEFL

ASCHAE: http://blog.keras.io/how-convolutional-neural-networks-see-the-world.html
AIAFHE . Francois Chollet

i Kerasth 2 & A ML A BB A

AR A F H Keras WA CNNEIRAE A L8 2, B2 I BARFA TR A RIIIZRIE T FATHAE
M Keras K XHIE B s FIRITE EHA TR . ASCRE I B HIZ 242 VGG-16, E5%E NImageNeto AL
HIAHE AT LA github 2 2]

VGG-16 LFrAOxfordNet, #2405 L2 (Visual Geometry Group) JT-& HGRUHZS I 45 2
Fo ZMZ S TILSVR (ImageNet) 2014F)7E%E . BZEAH, VGGBIAMII A ZE— A H B s
R R EHITERESEPR B &85 KM InceptionfIResNeti# IS 1o

Lorenzo BaraldiéCaffe I 2k 17 VGG 16 FIVGGLOR L LAY 8 T KerastEE ST, At AFRATTAT LAE]
HE G AR E R ATELSG o A E SO AT DAEERX B N 3. EANWERFEEEHE T (XEE—MM


http://blog.keras.io/how-convolutional-neural-networks-see-the-world.html
https://github.com/fchollet/keras/blob/master/examples/conv_filter_visualization.py
http://www.robots.ox.ac.uk/~vgg/
http://www.robots.ox.ac.uk/~vgg/
http://www.robots.ox.ac.uk/~vgg/
http://www.robots.ox.ac.uk/~vgg/research/very_deep/
http://www.robots.ox.ac.uk/~vgg/research/very_deep/
http://www.robots.ox.ac.uk/~vgg/research/very_deep/
http://www.robots.ox.ac.uk/~vgg/research/very_deep/
http://www.robots.ox.ac.uk/~vgg/research/very_deep/
https://gist.github.com/baraldilorenzo/07d7802847aaad0a35d3

IE2 WA e s do
#RFFvgg16: http:/ffiles.hedritéchTomweigh svgg tsﬁ"y‘?iﬁa WA 2 B AR FE AT
AR T ) www.itbaizhan.cn

B, BA1TEKerasH E X VGG ML HILE 4 :

from keras.models import Sequential
from keras.layers import Convolution2D, ZeroPadding2D, MaxPooling2D

img_width, img_height = 128, 128

# build the VGG16 network

model = Sequential()

model.add(ZeroPadding2D((1, 1), batch_input_shape=(1, 3, img width, img_height)))
first_layer = model.layers[-1]

# this is a placeholder tensor that will contain our generated images

input_img = first_layer.input

# build the rest of the network

model.add(Convolution2D(64, 3, 3, activation='relu', name='convl_1"))
model.add(ZeroPadding2D((1, 1)))

model.add(Convolution2D(64, 3, 3, activation='relu', name='convl 2"))
model.add(MaxPooling2D((2, 2), strides=(2, 2)))

model.add(ZeroPadding2D((1, 1)))

model.add(Convolution2D(128, 3, 3, activation='relu', name='conv2_1"))
model.add(ZeroPadding2D( (1, 1)))

model.add(Convolution2D(128, 3, 3, activation='relu', name='conv2_2"))
model.add(MaxPooling2D((2, 2), strides=(2, 2)))

model.add(ZeroPadding2D((1, 1)))

model.add(Convolution2D(256, 3, 3, activation='relu', name='conv3_1"))
model.add(ZeroPadding2D((1, 1)))

model.add(Convolution2D(256, 3, 3, activation='relu', name='conv3_2"))
model.add(ZeroPadding2D((1, 1)))

model.add(Convolution2D(256, 3, 3, activation='relu', name='conv3_3"))
model.add(MaxPooling2D((2, 2), strides=(2, 2)))

model.add(ZeroPadding2D((1, 1)))

model.add(Convolution2D(512, 3, 3, activation='relu', name='conv4_1'"))
model.add(ZeroPadding2D( (1, 1)))

model.add(Convolution2D(512, 3, 3, activation='relu', name='conv4 2'))
model.add(ZeroPadding2D((1, 1)))

model.add(Convolution2D(512, 3, 3, activation='relu', name='conv4_3'))
model.add(MaxPooling2D((2, 2), strides=(2, 2)))

model.add(ZeroPadding2D((1, 1)))

model.add(Convolution2D(512, 3, 3, activation='relu', name='conv5_1"))
model.add(ZeroPadding2D( (1, 1)))

model.add(Convolution2D(512, 3, 3, activation='relu', name='conv5_ 2'))
model.add(ZeroPadding2D((1, 1)))

model.add(Convolution2D(512, 3, 3, activation='relu', name='conv5_3'))
model.add(MaxPooling2D((2, 2), strides=(2, 2)))

# get the symbolic outputs of each "key" Layer (we gave them unique names).
layer_dict = dict([(layer.name, layer) for layer in model.layers])

HERNMAFESEEZ, ITUMNGHE L BIRE T EHEN L. HSERES AR/ NRH]
H224x224, EDlmageNet)??i@)#E@jc/J\o KA E A R A AR R KN Z224%224, FENERIEE
B A ) R B SRS RE R A AT o

N, BTSRRI ERARRL, — S BATAT LA model. 1oad_weights() #A, (HIX HIA]
AP ZE, MRMEHZITSERE, RRASEOE A RES 7. FrUBATHRZETF THA


http://files.heuritech.com/weights/vgg16_weights.h5

HFE AiERR
www.itbaizhan.cn

weights_path = 'vggl6_weights.h5'

f = h5py.File(weights_path)
for k in range(f.attrs['nb_layers']):
if k >= len(model.layers):
# we don't Look at the last (fully-connected) Layers in the savefile
break
g = f['layer_{}'.format(k)]
weights = [g['param_{}'.format(p)] for p in range(g.attrs['nb_params'])]
model.layers[k].set_weights(weights)
f.close()
print('Model loaded."')

NI, BATEE S MRRREL, X R R AR H T R A @ IR AR TR (H . LUZ R EON
WHEARULIE, BT AR IER — MR NSRRI S LA 2K P

IAEFRAT FH Keras B 5 b2k 5 AOX PR BREL, IXAEX AR A R AE 2Acsk mT LA
TETensorFlowfTheanoZ [E[YI#: T . TensorFlowfECPU LI TG ELLH Z ) 1 HATHN
1ETheanofEGPU_L#H TH& P B H—LE

from keras import backend as K

layer_name = 'conv5_1"'
filter_index = @ # can be any integer from © to 511, as there are 512 filters in that Llayer

# build a loss function that maximizes the activation
# of the nth filter of the layer considered
layer_output = layer_dict[layer_name].output

loss = K.mean(layer_output[:, filter_index, :, :])

# compute the gradient of the input picture wrt this Lloss
grads = K.gradients(loss, input_img)[0]

# normalization trick: we normalize the gradient
grads /= (K.sqrt(K.mean(K.square(grads))) + le-5)

# this function returns the loss and grads given the input picture
iterate = K.function([input_img], [loss, grads])

HEEXEAN Mrick, HEHRIBET T IR, SEBEASE/ NG R X IERL RERS i
& _EFHRE AR AT

AR E SCATRREL,  IUAE AT O A 835 d FO TS (ELgEA T 1B )8 _E T

import numpy as np

# we start from a gray image with some noise
input_img_data = np.random.random((1, 3, img_width, img_height)) * 20 + 128.
# run gradient ascent for 20 steps
for i in range(20):
loss_value, grads_value = iterate([input_img_data])
input_img_data += grads_value * step

i TensorFlowl, X HAERME A Z LR
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from scipy.misc import imsave

Nz prsesle

Bz R

# util function to convert a tensor into a valid image

def deprocess_image(x):

# normalize tensor: center on 0., ensure std is 0.1

X -= x.mean()
X /= (x.std() + 1le-5)
X *= 0.1

# clip to [0, 1]
X += 0.5
= np.clip(x, 0, 1)

X

# convert to RGB array

X *= 255

X = X.transpose((1, 2, 0))
X

= np.clip(x, ©, 255).astype('uint8")

return x

img = input_img_data[9]
img = deprocess_image(img)

imsave('%s_filter_%d.png' % (layer_name, filter_index), img)

X BELSEREEFOM IS
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convl_1: a few of the 64 filters
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conv2_1:a few of the 128 filters




convS 1 a few of the 512 ﬁlters
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Deep Dream (nightmare)
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https://github.com/fchollet/keras/blob/master/examples/deep_dream.py
https://googleresearch.blogspot.com/2015/06/inceptionism-going-deeper-into-neural.html
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layer_output = model.layers[-1].get_output()
loss = K.mean(layer_output[:, output_index])
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| am 99.99% certain this is a magpie’, said
the machine.
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http://blog.keras.io/building-autoencoders-in-keras.html
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http://scikit-learn.org/stable/modules/generated/sklearn.manifold.TSNE.html
http://arxiv.org/abs/1603.09246

Mo prs ply o
ﬁkﬁ%W%%@&,%M%&%&%i«~
ok www.ltbaizhan.cn

Figure from Noroozi and Favaro (2016)
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Fig.1: What image representations do we learn by solving puzzles? Left: The
image from which the tiles (marked with green lines) are extracted. Middle: A
puzzle obtained by shuffling the tiles. Some tiles might be directly identifiable
as object parts, but their identification is much more reliable once the correct
ordering is found and the global figure emerges (Right).
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from keras.layers import Input, Dense
from keras.models import Model

# this is the size of our encoded representations
encoding_dim = 32 # 32 floats -> compression of factor 24.5, assuming the 1input 1s 784 floats

# this 1is our input placeholder

input_img = Input(shape=(784,))

# "encoded" 1s the encoded representation of the input
encoded = Dense(encoding_dim, activation='relu')(input_img)
# "decoded" 1s the Llossy reconstruction of the input
decoded = Dense(784, activation='sigmoid')(encoded)

# this model maps an input to its reconstruction
autoencoder = Model(input=input_img, output=decoded)

S IRBATTAT LABRS F) 5 FH Gt il e AR D -

# this model maps an input to its encoded representation
encoder = Model(input=input_img, output=encoded)

# create a placeholder for an encoded (32-dimensional) input
encoded_input = Input(shape=(encoding_dim,))

# retrieve the Llast Llayer of the autoencoder model

decoder_layer = autoencoder.layers[-1]

# create the decoder model

decoder = Model(input=encoded_input, output=decoder_layer(encoded_input))
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autoencoder.compile(optimizer="adadelta', loss='bipary crossentropy
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from keras.datasets import mnist
import numpy as np
(x_train, _), (x_test, _) = mnist.load_data()

x_train = x_train.astype('float32') / 255.

x_test = x_test.astype('float32') / 255.

x_train = x_train.reshape((len(x_train), np.prod(x_train.shape[1:])))
x_test = x_test.reshape((len(x_test), np.prod(x_test.shape[1:])))
print x_train.shape

print x_test.shape

autoencoder.fit(x_train, x_train,
nb_epoch=50,
batch_size=256,
shuffle=True,
validation_data=(x_test, x_test))

07~epoch)i, AEKEMHHIMEIILHIALE T, Hi520.10, FATAIMA— FEMHORAYHH -

# encode and decode some digits

# note that we take them from the *test* set
# use Matplotlib (don't ask)

import matplotlib.pyplot as plt

encoded_imgs = encoder.predict(x_test)
decoded_imgs = decoder.predict(encoded_imgs)

n =10 # how many digits we will display
plt.figure(figsize=(20, 4))
for i in range(n):
# display original
= plt.subplot(2, n, i)
plt.imshow(x_test[i].reshape(28, 28))
plt.gray()
ax.get_xaxis().set_visible(False)
ax.get_yaxis().set_visible(False)

# display reconstruction
= plt.subplot(2, n, i + n)
plt.imshow(decoded_imgs[i].reshape(28, 28))
plt.gray()
ax.get_xaxis().set_visible(False)
ax.get_yaxis().set_visible(False)
plt.show()
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from keras import regularizers

encoding_dim = 32

input_img = Input(shape=(784,))

encoded = Dense(encoding_dim, activation='relu’,

activity_regularizer=regularizers.activity_11(1@e-5))(input_img)

decoded = Dense(784, activation='sigmoid')(encoded)

autoencoder = Model(input=input_img, output=decoded)

RAFATTAS N T IENPEZY R, Bir LM L& B XU AR, FRATAT LA ZR 22 TLiR, XXl
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input_img = Input(shape=(784,))
encoded = Dense(128, activation='relu')(input_img)
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encoded = Dense(32, activation='relu')(encoded) .

Itbaizhan.cn

decoded = Dense(64, activation='relu')(encoded)
decoded = Dense(128, activation='relu')(decoded)
decoded = Dense(784, activation='sigmoid')(decoded)

autoencoder = Model(input=input_img, output=decoded)
autoencoder.compile(optimizer="adadelta', loss='binary_ crossentropy")

autoencoder.fit(x_train, x_train,
nb_epoch=100,
batch_size=256,
shuffle=True,
validation_data=(x_test, x_test))

100" epoch/a, loss kKM £0.097, b2 ATAIBERIIF AR 24— KK
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from keras.layers import Input, Dense, Convolution2D, MaxPooling2D, UpSampling2D
from keras.models import Model

input_img = Input(shape=(1, 28, 28))

= Convolution2D(16, 3, 3, activation='relu', border_mode='same')(input_img)
MaxPooling2D((2, 2), border_mode='same"')(x)

Convolution2D(8, 3, 3, activation='relu', border_mode='same')(x)
MaxPooling2D((2, 2), border_mode='same"')(x)

Convolution2D(8, 3, 3, activation='relu', border_mode="'same")(x)

encoded = MaxPooling2D((2, 2), border_mode='same")(x)

X X X X X
1}

= Convolution2D(8, 3, 3, activation='relu', border_mode='same')(encoded)

= UpSampling2D((2, 2))(x)

Convolution2D(8, 3, 3, activation='relu', border_mode='same")(x)

= UpSampling2D((2, 2))(x)

= Convolution2D(16, 3, 3, activation='relu')(x)

= UpSampling2D((2, 2))(x)

decoded = Convolution2D(1, 3, 3, activation='sigmoid', border_mode='same"')(x)

X X X X X X
1}

autoencoder = Model(input_img, decoded)
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from keras.datasets import mnist
import numpy as np

(x_train, _), (x_test, _) = mnist.load_data()

x_train = x_train.astype('float32"') / 255.

x_test = x_test.astype('float32') / 255.

x_train = np.reshape(x_train, (len(x_train), 1, 28, 28))
x_test = np.reshape(x_test, (len(x_test), 1, 28, 28))

AT ARG BRI, FRATE FH TensorFlowlE N G, IXAEHLE AT LA F TensorBoard 1 -
FIH— 2971 J5 5l TensorBoard, TensorBoard {41322 T /tmp/autoencoder ) H &30

tensorboard --logdir=/tmp/autoencoder

N ETATHERELYI 2550 T epoch, FFAEFIE K %513 H1 % A TensorBoard [Pl #5544, ££%Tepoch/5[Hl
WA NG RE BEANIA IR BESXRE, 4 TensorBoard i2HUE]

from keras.callbacks import TensorBoard

autoencoder.fit(x_train, x_train,
nb_epoch=50,
batch_size=128,
shuffle=True,
validation_data=(x_test, x_test),
callbacks=[TensorBoard(log _dir="'/tmp/autoencoder')])

FTHP a4 3E A http://0.0.0.0:6006 YL 25 2R -

loss val_loss
0180 I Y I B 0.114
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k T T T T 0.0980
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decoded_imgs = autoencoder.predict(x_test)

n =10
plt.figure(figsize=(20, 4))
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plt.imshow(x_test[i].reshape(28, 28))
plt.gray()
ax.get_xaxis().set_visible(False)
ax.get_yaxis().set_visible(False)

ax = plt.subplot(2, n, i + n)

plt.imshow(decoded_imgs[i].reshape(28, 28))

plt.gray()

ax.get_xaxis().set_visible(False)

ax.get_yaxis().set_visible(False)
plt.show()
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n =10

plt.figure(figsize=(20, 8))

for i in range(n):
ax = plt.subplot(1, n, i)
plt.imshow(encoded_imgs[i].reshape(4, 4 * 8).T)
plt.gray()
ax.get_xaxis().set_visible(False)
ax.get_yaxis().set_visible(False)

plt.show()
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from keras.datasets import mnist
import numpy as np

(x_train, _), (x_test, _) = mnist.load_data()

x_train = x_train.astype('float32') / 255.

x_test = x_test.astype('float32') / 255.

x_train = np.reshape(x_train, (len(x_train), 1, 28, 28))

x_test = np.reshape(x_test, (len(x_test), 1, 28, 28))

noise factor = 0.5

/%‘Jlﬁg QQM%%“; H3hdmtdds. EERINHEE

x_train_noisy = x_train + noise_factor * np.random.normal(loc=0.0, scale=1.0, size=x_train.shape)
x_test_noisy = x_test + noise_factor * np.random.normal(loc=0.0, scale=1.0, size=x_test.shape)

x_train_noisy = np.clip(x_train_noisy, 0., 1.)
x_test_noisy = np.clip(x_test_noisy, 0., 1.)

AT LSS BB S He i) R IR 1
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input_img = Input(shape=(1, 28, 28))

X
X

MaxPooling2D((2, 2), border_mode='same"')(x)

Convolution2D(32, 3, 3, activation='relu', border_mode='same')(input_img)

x = Convolution2D(32, 3, 3, activation='relu', border_mode='same"')(x)

encoded = MaxPooling2D((2, 2), border_mode='same')(x)

# at this point the representation is (32, 7, 7)

UpSampling2D((2, 2))(x)

X X X X
]

UpSampling2D((2, 2))(x)

Convolution2D(32, 3, 3, activation='relu', border_mode='same')(encoded)

= Convolution2D(32, 3, 3, activation='relu', border_mode='same"')(x)

decoded = Convolution2D(1, 3, 3, activation='sigmoid', border_mode='same"')(x)

autoencoder = Model(input_img, decoded)

autoencoder.compile(optimizer="adadelta', loss='binary_crossentropy")

5EK1001epoch NIl 4G F 4

autoencoder.fit(x_train_noisy, x_train,
nb_epoch=100,
batch_size=128,
shuffle=True,
validation_data=(x_test_noisy, x_test),

callbacks=[TensorBoard(log_dir="'/tmp/tb', histogram_freq=0, write_graph=False)])
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from keras.layers import Input, LSTM, RepeatVector
from keras.models import Model

inputs = Input(shape=(timesteps, input_dim))
encoded = LSTM(latent_dim)(inputs)

decoded = RepeatVector(timesteps) (encoded)
decoded = LSTM(input, return_sequences=True) (decoded)

sequence_autoencoder = Model(inputs, decoded)
encoder = Model(inputs, encoded)

225> Hifthat (Variational autoencoder, VAE) : Ziftb&Uia i o fi
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x = Input(batch_shape=(batch_size, original_dim))
h = Dense(intermediate_dim, activation='relu"')(x)
z_mean = Dense(latent_dim)(h)

z_log sigma = Dense(latent_dim)(h)

SRJE X SR E R A FFoR A, XA S T2 AT R E

def sampling(args):
z_mean, z_log_sigma = args
epsilon = K.random_normal(shape=(batch_size, latent_dim),
mean=0., std=epsilon_std)
return z_mean + K.exp(z_log_sigma) * epsilon

# note that "output_shape" isn't necessary with the TensorFlow backend
# so you could write “Lambda(sampling)([z_mean, z_Llog sigma])"
z = Lambda(sampling, output_shape=(latent_dim,))([z_mean, z_log sigma])

i, RoRIER R B9 R B 25 AL A -

decoder_h = Dense(intermediate_dim, activation='relu')
decoder_mean = Dense(original_dim, activation='sigmoid")
h_decoded = decoder_h(z)

x_decoded_mean = decoder_mean(h_decoded)
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# end-to-end autoencoder
vae = Model(x, x_decoded_mean)

# encoder, from inputs to latent space
encoder = Model(x, z_mean)

# generator, from Llatent space to reconstructed inputs
decoder_input = Input(shape=(latent_dim,))

_h_decoded = decoder_h(decoder_input)

_x_decoded_mean = decoder_mean(_h_decoded)

generator = Model(decoder_input, _x_decoded_mean)

FRAIE S 23 ORI 2, S0 IR AR — B IR 22, A TiKLER Y


https://github.com/fchollet/keras/blob/master/examples/variational_autoencoder.py
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def vae_loss(x, x_decoded_mean): H E ° E %

xent_loss = objectives.binary_crossentropy(x, x ¥oded mean)

kl_loss = - 0.5 * K.mean(1 + z_WWW.lsl a_jﬁz-haﬂggﬂa), axis=-1)

return xent_loss + kl_loss

vae.compile(optimizer="rmsprop', loss=vae_loss)

IAESE FHMNIST R I RAL 7 dmf 2 -

(x_train, y_train), (x_test, y test) = mnist.load_data()

x_train = x_train.astype('float32"') / 255.

x_test = x_test.astype('float32') / 255.

x_train = x_train.reshape((len(x_train), np.prod(x_train.shape[1:])))
x_test = x_test.reshape((len(x_test), np.prod(x_test.shape[1:])))

vae.fit(x_train, x_train,
shuffle=True,
nb_epoch=nb_epoch,
batch_size=batch_size,
validation_data=(x_test, x_test))

R BEANTR Bz a A BZE, FrARATRI LART AL — T o FATKE B 2D 1 PN RIZE A 4B A -

x_test_encoded = encoder.predict(x_test, batch_size=batch_size)
plt.figure(figsize=(6, 6))

plt.scatter(x_test_encoded[:, 0], x_test_encoded[:, 1], c=y_test)
plt.colorbar()

plt.show()
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# display a 2D manifold of the digits

n = 15 # figure with 15x15 digits

digit_size = 28

figure = np.zeros((digit_size * n, digit_size * n))

# we will sample n points within [-15, 15] standard deviations
grid_x = np.linspace(-15, 15, n)

grid_y = np.linspace(-15, 15, n)

for i, yi in enumerate(grid_x):
for j, xi in enumerate(grid_y):
z_sample = np.array([[xi, yi]]) * epsilon_std
x_decoded = generator.predict(z_sample)
digit = x_decoded[@].reshape(digit_size, digit_size)
figure[i * digit_size: (i + 1) * digit_size,
j * digit_size: (j + 1) * digit_size] = digit

plt.figure(figsize=(10, 10))
plt.imshow(figure)
plt.show()
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http://www.jmlr.org/papers/volume11/erhan10a/erhan10a.pdf
http://arxiv.org/abs/1502.03167
http://arxiv.org/abs/1512.03385
http://arxiv.org/abs/1312.6114
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ASCHEAE: http://blog.keras.io/building-powerful-image-classification-models-using-very-little-
data.html

AAEE : Francois Chollet
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http://blog.keras.io/building-powerful-image-classification-models-using-very-little-data.html
http://blog.keras.io/building-powerful-image-classification-models-using-very-little-data.html
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data/
train/
dogs/
dogel. jpg
doge2.jpg

cats/
cateol/jpg
catee2.jpg

validation/
dogs/
dogel. jpg
doge2.jpg

cats/
cateol/jpg
catee2.jpg
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https://www.kaggle.com/c/dogs-vs-cats/data
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EKGI‘&S‘:P, ﬁfﬁgﬁ‘éﬂu@ﬁ keras.preprocessing.image.ImageGenerator ﬂ%if)@, ﬁ/l\%@%”\ﬂu
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from keras.preprocessing.image import ImageDataGenerator

datagen = ImageDataGenerator(
rotation_range=40,
width_shift_range=0.2,
height_shift_range=0.2,
rescale=1./255,
shear_range=0.2,
zoom_range=0.2,
horizontal_flip=True,
fill_mode='nearest")
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https://en.wikipedia.org/wiki/Shear_mapping
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from keras.preprocessing.image import ImageDataGenerator, array_to_img, img_to_array, load_img

datagen = ImageDataGenerator(
rotation_range=40,
width_shift_range=0.2,
height_shift_range=60.2,
shear_range=0.2,
zoom_range=0.2,
horizontal_flip=True,
fill mode='nearest")

img = load_img('data/train/cats/cat.0.jpg') # this is a PIL image
x = img_to_array(img) # this is a Numpy array with shape (3, 150, 150)
x = X.reshape((1,) + x.shape) # this is a Numpy array with shape (1, 3, 156, 150)

# the .flow() command below generates batches of randomly transformed images
# and saves the results to the “preview/  directory
i=o20
for batch in datagen.flow(x, batch_size=1,
save_to_dir="preview', save_prefix='cat', save_format='jpeg'):
i+=1
if i > 20:
break # otherwise the generator would Loop indefinitely
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from keras.models import Sequential
from keras.layers import Convolution2D, MaxPooling2D
from keras.layers import Activation, Dropout, Flatten, Dense

model = Sequential()

model.add(Convolution2D(32, 3, 3, input_shape=(3, 150, 150)))
model.add(Activation('relu'))
model.add(MaxPooling2D(pool_size=(2, 2)))

model.add(Convolution2D(32, 3, 3))
model.add(Activation('relu'))
model.add(MaxPooling2D(pool_size=(2, 2)))

model.add(Convolution2D(64, 3, 3))
model.add(Activation('relu'))
model.add(MaxPooling2D(pool_size=(2, 2)))

# the model so far outputs 3D feature maps (height, width, features)

RGN T DRI ML, FF LA R E IO sigmoid TG 45 AR . XM 27 4k — 0 2R 45
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model.add(Flatten()) # this converts our 3D feature maps to 1D feature vectors
model.add(Dense(64))

model.add(Activation('relu'))

model.add(Dropout(0.5))

model.add(Dense(1))

model.add(Activation('sigmoid"))

model.compile(loss="binary_crossentropy',

optimizer="rmsprop’,
metrics=["'accuracy'])
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https://gist.github.com/fchollet/0830affa1f7f19fd47b06d4cf89ed44d
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# this 1s the augmentation configuration we will use, fpr trauing
train_datagen = ImageDataGener‘ator‘(WWW. It al Z h an \ C n
rescale=1./255,
shear_range=0.2,

zoom_range=0.2,
horizontal flip=True)

# this 1s the augmentation configuration we will use for testing:
# only rescaling
test_datagen = ImageDataGenerator(rescale=1./255)

# this 1s a generator that will read pictures found in
# subfolers of 'data/train’, and indefinitely generate
# batches of augmented image data
train_generator = train_datagen.flow_from_directory(
‘data/train', # this is the target directory
target_size=(150, 150), # all images will be resized to 150x156
batch_size=32,
class_mode='binary') # since we use binary_crossentropy loss, we need binary Llabels

# this 1is a similar generator, for validation data
validation_generator = test_datagen.flow_from_directory(
'data/validation’,
target_size=(150, 150),
batch_size=32,
class_mode="binary")

NG EATAT A AE AR RN T, fEGPU_LE N epoch#Ef20~30%), TECPU_L#E
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model.fit_generator(
train_generator,
samples_per_epoch=2000,
nb_epoch=50,
validation_data=validation_generator,
nb_val_samples=800)
model.save_weights('first_try.h5') # always save your weights after training or during training
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generator = datagen.flow_from_directory(
‘data/train’,
target_size=(150, 150),
batch_size=32,
class_mode=None, # this means our generator will only yield batches of data, no Llabels
shuffle=False) # our data will be in order, so all first 1000 images will be cats, then 1000 dogs
# the predict_generator method returns the output of a model, given
# a generator that yields batches of numpy data
bottleneck_features_train = model.predict_generator(generator, 2000)
# save the output as a Numpy array
np.save(open('bottleneck features_train.npy', 'w'), bottleneck_ features_train)

generator = datagen.flow_from_directory(

'data/validation’,

target_size=(150, 150),

batch_size=32,

class_mode=None,

shuffle=False)
bottleneck_features_validation = model.predict_generator(generator, 800)
np.save(open('bottleneck features validation.npy', 'w'), bottleneck_ features_validation)
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train_data = np.load(open('bottleneck_features_train.npy'))
# the features were saved in order, so recreating the Llabels is easy
train_labels = np.array([0] * 1000 + [1] * 1000)

validation_data = np.load(open('bottleneck_features_validation.npy'))
validation_labels = np.array([0] * 400 + [1] * 400)

model = Sequential()
model.add(Flatten(input_shape=train_data.shape[1:]))
model.add(Dense (256, activation='relu'))
model.add(Dropout(0.5))

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

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

model.fit(train_data, train_labels,
nb_epoch=50, batch_size=32,
validation_data=(validation_data, validation_labels))
model.save_weights('bottleneck_fc_model.h5")
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# build a classifier model to put on top of the convolutional model
top_model = Sequential()
top_model.add(Flatten(input_shape=model.output_shape[1:]))
top_model.add(Dense(256, activation='relu'))
top_model.add(Dropout(0.5))

top_model.add(Dense(1, activation='sigmoid'))

# note that it 1is necessary to start with a fully-trained
# classifier, including the top classifier,

# in order to successfully do fine-tuning
top_model.load_weights(top_model weights_path)

# add the model on top of the convolutional base
model.add(top_model)

N E— BT ETES RURS

# set the first 25 Layers (up to the last conv block)
# to non-trainable (weights will not be updated)
for layer in model.layers[:25]:

layer.trainable = False

# compile the model with a SGD/momentum optimizer

# and a very slow Llearning rate.

model.compile(loss="binary_crossentropy',
optimizer=optimizers.SGD(1lr=1e-4, momentum=0.9),
metrics=[ 'accuracy'])

SRR LMRAR Y 22 ) BT -

# prepare data augmentation configuration
train_datagen = ImageDataGenerator(
rescale=1./255,
shear_range=0.2,
zoom_range=0.2,
horizontal_flip=True)

test_datagen = ImageDataGenerator(rescale=1./255)

train_generator = train_datagen.flow_from_directory(
train_data_dir,
target_size=(img_height, img_width),
batch_size=32,
class_mode="binary")
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validation_generator = test_datagen.flow_from_directory( .
validation_data_dir, tb h
target_size=(img_height, imy_Mcyh\lW' I a'l Z a‘n " C n

batch_size=32,
class_mode="binary")

# fine-tune the model

model.fit_generator(
train_generator,
samples_per_epoch=nb_train_samples,
nb_epoch=nb_epoch,
validation_data=validation_generator,
nb_val_samples=nb_validation_samples)

1£50 T epoch JG1ZIT 5 HIHERI R H94%, JEH )
R T BT YA VR AT LUK 219506 LA _E B IERH

BEnsR U R TR T

FnsE 24 dropout

fEHILURNIL21E T (th PR T )
fine-tune ™ £ KGR (BLA BRI IEN])
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ASCHEAE: http://blog.keras.io/using-pre-trained-word-embeddings-in-a-keras-model.htm

AAEE : Francois Chollet
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https://github.com/fchollet/keras/blob/master/examples/pretrained_word_embeddings.py
http://blog.keras.io/using-pre-trained-word-embeddings-in-a-keras-model.html
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GloVe

20 Newsgroup dataset

AR FH I BRSE235 44 119" 20 Newsgroup dataset”. 1ZEHREEILE 205008 B SUREHRE, FATE LB
ZEARERSCAR D RS . BHRENTIM T HESH X R

AR AT VL & K AR A B3R, FEIE L BRI ZER], o —LEB 2RI T R
comp.sys.ibm.pc.hardware
comp.graphics
comp.os.ms-windows.misc
comp.sys.mac.hardware
comp.windows.x
rec.autos
rec.motorcycles
rec.sport.baseball

rec.sport.hockey
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http://nlp.stanford.edu/projects/glove/
http://nlp.stanford.edu/projects/glove/
http://nlp.stanford.edu/data/glove.6B.zip
http://www.cs.cmu.edu/afs/cs.cmu.edu/project/theo-20/www/data/news20.html
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texts = [] # Llist of text samples
labels_index = {} # dictionary mapping Label name to numeric id
labels = [] # List of Label 1ids
for name in sorted(os.listdir(TEXT_DATA_DIR)):
path = os.path.join(TEXT_DATA DIR, name)
if os.path.isdir(path):
label_id = len(labels_index)
labels_index[name] = label_id
for fname in sorted(os.listdir(path)):
if fname.isdigit():
fpath = os.path.join(path, fname)
f = open(fpath)
texts.append(f.read())
f.close()
labels.append(label_id)

print('Found %s texts.' % len(texts))

ZJa, AT LAH R AR R E I 2R YK B . T P 2T Keras )%

fEkeras.preprocessing.text. Tokenizerfilkeras.preprocessing.sequence.pad_sequences. IS
7N

from keras.preprocessing.text import Tokenizer
from keras.preprocessing.sequence import pad_sequences

tokenizer = Tokenizer(nb_words=MAX_NB_WORDS)
tokenizer.fit_on_texts(texts)
sequences = tokenizer.texts_to_sequences(texts)

word_index = tokenizer.word_index
print('Found %s unique tokens.' % len(word_index))

data = pad_sequences(sequences, maxlen=MAX_SEQUENCE_LENGTH)

labels = to_categorical(np.asarray(labels))
print('Shape of data tensor:', data.shape)
print(‘'Shape of label tensor:', labels.shape)

# split the data into a training set and a validation set
indices = np.arange(data.shape[0])

np.random.shuffle(indices)

data = data[indices]

labels = labels[indices]

nb_validation_samples = int(VALIDATION_SPLIT * data.shape[®@])

x_train = data[:-nb_validation_samples]
y_train = labels[:-nb_validation_samples]
x_val = data[-nb_validation_samples:]
y_val = labels[-nb_validation_samples:]

Embedding Iayeriﬁ%

R, HATNGlove ST g Hh B RAN S B i By I [ &, 6] 5 B R 7 SO

embeddings_index = {}
f = open(os.path.join(GLOVE_DIR, 'glove.6B.100d.txt"))
for line in f:



values = line.split()

HFE. HRERR
eets - mossarayoonestae L, VANETED @I ZHhan.cn

embeddings_index[word] = coefs
f.close()

print('Found %s word vectors.' % len(embeddings_index))

BERSS, BATTAT AR RS2 A = i A i SCRIT S SR 1] 1] e R P

embedding _matrix = np.zeros((len(word_index) + 1, EMBEDDING_DIM))
for word, i in word_index.items():
embedding_vector = embeddings_index.get(word)
if embedding_vector is not None:
# words not found in embedding index will be all-zeros.
embedding _matrix[i] = embedding_vector

BAEFA PROX AR ) AR R N2 2 Embedding 21, &, kAT Etrainable=False{ff31X 4D Z A
AT 2.

from keras.layers import Embedding

embedding_layer = Embedding(len(word_index) + 1,
EMBEDDING_DIM,
weights=[embedding_matrix],
input_length=MAX_SEQUENCE_LENGTH,
trainable=False)

— M EmbeddingZ Wi AN ZA2E— RA LTS, tin—"2DB% A, B HshapelE 4 (samples,
indices), til/2—>samplesiT, indeces?I I/, f—XHbatchillZ:H %ALY %4 padded i AH F]
KN (REEmbeddingZ A REIAHEAER Y], WRIRAEEETHEX—Z40 dim). FrARFS]
HH BTG A I B 3] 1) B R R RO B B (t it R B RIRITA ) AR EL R B[, 20 4 B 3R 1A
1), AR . X, A 2DikE s, FRATATLMSEI— 13Dk &

N 1DE

wefir, FATATAGE ] — A~/ N 1D AR PR 138 [ 02 (A7

sequence_input = Input(shape=(MAX_SEQUENCE_LENGTH,), dtype="'int32")
embedded_sequences = embedding_ layer(sequence_input)
Conv1D(128, 5, activation='relu')(embedded_sequences)
MaxPoolinglD(5) (x)

ConvlD(128, 5, activation="relu')(x)
MaxPoolinglD(5) (x)

Conv1D(128, 5, activation='relu')(x)
MaxPoolinglD(35)(x) # global max pooling
Flatten()(x)

Dense (128, activation='relu')(x)

preds = Dense(len(labels_index), activation='softmax')(x)

X X X X X X X X

model = Model(sequence_input, preds)

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

# happy Learning!
model.fit(x_train, y_train, validation_data=(x_val, y val),
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embedding layer = Embedding(len(word_index) + 1,
EMBEDDING_DIM,
input_length=MAX_SEQUENCE_LENGTH)

PGB, AT LAS2)0. 9RIHERGAE . Bir LA I U 2R A ][] AN R 2 AR W AR — Ok
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[1]: Pennington J, Socher R, Manning C D. Glove: Global Vectors for Word
Representation[C]/EMNLP. 2014, 14: 1532-1543

[2]: Schnabel T, Labutov I, Mimno D, et al. Evaluation methods for unsupervised word
embeddings[C]//Proc. of EMNLP. 2015
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ASCHNE: https://blog.keras.io/keras-as-a-simplified-interface-to-tensorflow-tutorial.html
ARIAE#: Francois Chollet
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TensorFlow

fEtensorflow ™ HKeras=


https://blog.keras.io/keras-as-a-simplified-interface-to-tensorflow-tutorial.html
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import tensorflow as tf
sess = tf.Session()

from keras import backend as K
K.set_session(sess)

INJE, FATH A Htensorflow a5 «

# this placeholder will contain our input digits, as flat vectors
img = tf.placeholder(tf.float32, shape=(None, 784))

FKeras Tl LANITEARRY B4 38 SCIEFE :

from keras.layers import Dense

# Keras Llayers can be called on TensorFlow tensors:

x = Dense(128, activation='relu')(img) # fully-connected lLayer with 128 units and RelU activation
x = Dense(128, activation='relu')(x)

preds = Dense(10, activation='softmax')(x) # output Layer with 16 units and a softmax activation

TE SUBRZE HY o S AF A0 2 R AL

labels = tf.placeholder(tf.float32, shape=(None, 10))

from keras.objectives import categorical_crossentropy
loss = tf.reduce_mean(categorical_crossentropy(labels, preds))

NG, AT LA tensorflow AL &8 K ) 2 -

from tensorflow.examples.tutorials.mnist import input_data
mnist_data = input_data.read_data_sets('MNIST data', one_hot=True)

train_step = tf.train.GradientDescentOptimizer(0.5).minimize(loss)
with sess.as_default():
for i in range(100):
batch = mnist_data.train.next_batch(50)
train_step.run(feed_dict={img: batch[0],
labels: batch[1]})

B i BRI — T AU

from keras.metrics import categorical_accuracy as accuracy

acc_value = accuracy(labels, preds)
with sess.as_default():
print acc_value.eval(feed_dict={img: mnist_data.test.images,
labels: mnist_data.test.labels})

BATHE ¥ KerastE N4 i tensorEltensor 1 ERZL (op) HITRFETTIEME, PLAbidHese 4k H AR
“EtensorflowHILIL A, TIAEKerasiftay, FNTERAT EKerasHIModel
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from keras import backend as K
print K.learning_phase()

M) BRI AE 4 AT TARRE:

# train mode
train_step.run(feed_dict={x: batch[0], labels: batch[1], K.learning_phase(): 1})

Bian, FEAMZRTE T AR Dropout Z2 A RIA A Hp

from keras.layers import Dropout
from keras import backend as K

img = tf.placeholder(tf.float32, shape=(None, 784))
labels = tf.placeholder(tf.float32, shape=(None, 10))

Dense(128, activation='relu')(img)
Dropout(0.5)(x)

Dense(128, activation='relu')(x)
Dropout(0.5)(x)

preds = Dense(10, activation='softmax"')(x)

X X X X

loss = tf.reduce_mean(categorical_crossentropy(labels, preds))

train_step = tf.train.GradientDescentOptimizer(0.5).minimize(loss)
with sess.as_default():
for i in range(100):
batch = mnist_data.train.next_batch(50)
train_step.run(feed_dict={img: batch[@],
labels: batch[1],
K.learning_phase(): 1})

acc_value = accuracy(labels, preds)
with sess.as_default():
print acc_value.eval(feed_dict={img: mnist_data.test.images,
labels: mnist_data.test.labels,
K.learning_phase(): 0})

AR A4 A PRI 3 PR A e

KerasH] )2 515 ftensorflow ! i 24 5E &4, 0 :

x = tf.placeholder(tf.float32, shape=(None, 20, 64))
with tf.name_scope('blockl"):
y = LSTM(32, name='mylstm')(x)



HFE. BHIERR

FKAILSTMERRER & Z’W\W‘VV i’t’b’&l?ﬁw"sﬁﬁ s KUY, RS A

BRI — R LA

with tf.device('/gpu:0'):
tf.placeholder(tf.float32, shape=(None, 20, 64))
LSTM(32)(x) # all ops / variables in the LSTM Layer will Llive on GPU:©

X
y

5 Graphf1E a2

&ﬁﬁtensorflowﬁ’] GraphEHEE LK eras /= BRAL Y A A8 S ARG 1 A N 1% Graph AT — 1
>, AN, R R AR S DR T R B H T L A

from keras.layers import LSTM
import tensorflow as tf

my_graph = tf.Graph()
with my_graph.as_default():

x = tf.placeholder(tf.float32, shape=(None, 20, 64))
y = LSTM(32)(x) # all ops / variables in the LSTM layer are created as part of our graph

5 G

A AL Wl 22 O H B Keras 2 BRI SEIL ) A28 i TensorFlow HY AS A E S

Mo TensorFlowZs fiAE IS X Keras 2 s AR 5 AT 52 . 56 Z2 Kerast B AL Z {5 BiE 25X B

Kerasifd 5 i [F 2 B A ROR SEMBUEIL S, 2 —4017:

# instantiate a Keras Llayer
1stm = LSTM(32)

# instantiate two TF placeholders
tf.placeholder(tf.float32, shape=(None, 20, 64))
tf.placeholder(tf.float32, shape=(None, 20, 64))

X

y

# encode the two tensors with the *same* LSTM weights
x_encoded = 1lstm(x)

y_encoded = lstm(y)

IS AT I SRR S R A B T

HibKeras/Z, WERASRNNHAIBNZ, HNFHI TR EMEA IG5 R 3T, XL
E*/l\tensor tuplet: layer.updates, 1R iZ4E KassignERERMAENIZRH & — DXL HHREW 1o

X 2T

from keras.layers import BatchNormalization
layer = BatchNormalization()(x)
update_ops = []

for old_value, new_value in layer.updates:
update_ops.append(tf.assign(old_value, new_value))


http://keras-cn.readthedocs.io/en/latest/getting_started/functional_API.md/#node
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AU /&model.trainable_weights, & tensorflow s i X4 51 3% :

from keras.layers import Dense

layer = Dense(32)(x) # instantiate and call a Layer
print layer.trainable_weights # List of TensorFlow Variables

IXLE VY AR SEIRIE T TensorFlow LA g SE 38 3 & I 22

f# i Keras™ 2 S5 TensorFlowMFE

¥Keras Sequential & #4532 TensorFlow ™

BURELE — M4 FIKerastE R | IVGG-16, IAEVREEVE © W AR TensorFlow TAEH, [
A:w\/léjj‘?

B, EENRRETINGNE S A E H Theano I ZrHIEFUZ TS, VRFF B LA EE 15 U T
ettt X2 N Theanof TensorFlow T &R SLIIANE] , TensorFlowFl Caffesk b b SEH Y & A S 14
HE. SEXEEEFMR.
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# this 1is our initial Keras model

model = Sequential()

first_layer = Dense(32, activation='relu', input_dim=784)
model.add(Dense(10, activation='softmax'))

IRATEAESLPICIZATL ), i Fset_inputRIEECE ZRTMIA , AR P cRpE a5 F .

# this 1s our modified Keras model

model = Sequential()

first_layer = Dense(32, activation='relu', input_dim=784)
first_layer.set_input(my_input_tensor)

# build the rest of the model as before

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

X B, VRAT LA I model.load_weights(weights_file) KNz il Zx A AL E
N, MREF S W IZ AR AL A HH o

output_tensor = model.output

*FTensorFlowik 7 I H Kerast il


https://github.com/fchollet/keras/wiki/Converting-convolution-kernels-from-Theano-to-TensorFlow-and-vice-versa
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from keras.models import Sequential

Kerast®M S5Keras 20174

model = Sequential()
model.add(Dense(32, activation='relu', input_dim=784))
model.add(Dense(10, activation='softmax'))

# this works!

x = tf.placeholder(tf.float32, shape=(None, 784))
y = model(x)

R, VAR AR ﬂﬁ@ﬁﬁ TR SIE, BIURTE—Mtensor LI AR, /RETE
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with tf.device('/gpu:0'):
tf.placeholder(tf.float32, shape=(None, 20, 64))
LSTM(32)(x) # all ops in the LSTM layer will Llive on GPU:©

X
y
with tf.device('/gpu:1'):

x = tf.placeholder(tf.float32, shape=(None, 20, 64))
LSTM(32)(x) # all ops in the LSTM layer will Live on GPU:1

, HLSTMEGIEMZ mASEHFEGPUL, ANETensorFlowZZ m/EMF R AIE, B8 2447F
ECPUL, TensorFlowl4 Bt & AL R £ 2 [R] ) 4 4

WRFEAEZ A GPULINGR— MR 2 RIA, FEZ T RIAFHEITNEL S, BoiRMiZE—
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with tf.device('/cpu:0'):
x = tf.placeholder(tf.float32, shape=(None, 784))

# shared model Living on CPU:©

# 1t won't actually be run during training; it acts as an op template
# and as a repository for shared variables

model = Sequential()

model.add(Dense(32, activation='relu', input_dim=784))
model.add(Dense(10, activation='softmax'))

# replica ©
with tf.device('/gpu:0'):
output_© = model(x) # all ops in the replica will Live on GPU:0

# replica 1
with tf.device('/gpu:1'):
output_1 = model(x) # all ops in the replica will Live on GPU:1

# merge outputs on CPU
with tf.device('/cpu:0'):
preds = 0.5 * (output_© + output_1)
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# replicas on GPU get run (plus th rge._o P) -
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server = tf.train.Server.create_local_server()
sess = tf.Session(server.target)

from keras import backend as K
K.set_session(sess)

* T TensorFlowi# T MJIAGHECERF L, HEERE
% TensorFlow-serving 7 Hi

TensorFlow-Serving/& H Google T & B FH T4 TensoFlow/Bi 8 & T A4 = R 1) T B

T Kerast AT F] LA# TensorFlow-serving T St (REZE G A— M AM— M, XETF-
servingfJ [, ANEBRE G N TensroFlow TAFmRAT—#8 57 F5L EARE 2 A LA H Theano Il ZRIK
Kerasta B, IRJE K HY#aEtensorflow/m ¥, A5 AL

WARAR I graphfi H T KerasHJlearning phase (ZEINZRFIMIELHATAARE) |, VRESSEMAT T
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from keras import backend as K
K.set_learning phase(©) # all new operations will be in test mode from now on

# serialize the model and get its weights, for quick re-building
config = previous_model.get_config()
weights = previous_model.get_weights()

# re-build a model where the Learning phase 1is now hard-coded to @
from keras.models import model_from_config

new_model = model_from_config(config)
new_model.set_weights(weights)

WAL, FATAIEH Tensorflow-serving k- HARAL | #4 fE J7 BRI =

from tensorflow_serving.session_bundle import exporter

export_path = ... # where to save the exported graph
export_version = ... # version number (integer)

saver = tf.train.Saver(sharded=True)

model_exporter = exporter.Exporter(saver)

signature = exporter.classification_signature(input_tensor=model.input,
scores_tensor=model.output)


https://www.tensorflow.org/versions/r0.8/how_tos/distributed/index.html
https://github.com/tensorflow/serving
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