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M2 L )7 ] i R R B R AL, PRI T B 27~ . B A IB O T R 2875
NZRSE ERRIL, HINZREH REA BT A SR E IR o 7> 1 A b/ MER R, 128
TR P2 i R AR T IE SR 1 B AS RRRE o BEJS , A S ZRAE S SR X R (A&l
IR IR ) Sk 28 PERE o

141 REEREZE
S I AR S SR A 22 PO 245 2 5 b At v PR B0 — e M 2 20 Bk
AR SR PR REA LR T R .
(1) LAREHUALE R R AL 2%
Q) MTEAMINGREA, BEELTF R,

Q W&t THRME AR R2E, RIR2 6T 5w T 22 (E
Q Betds: MR RIWAR, RIETA)z.

(3) fefe i P fe, AR E—Z AR MR BAUE, BRI M NS R IR2E, T
B B2 N 2 1) BEUROZ S 4, LR AR BIAJR o

(4) HEHRA RV A AT, DR IMEARZ . A I 0 M TR AT
ST F R TFRARINAT, IIALE, O TR L AT A . B, M
T AU A IR T f )

142 WEMK

H 3B R AL B R SR N M S B B T H o iz [a)sin] IR F—FP R ik R
h—# E F %% ( Gradient Descent, GD ),

PRI AR TR R R

(1) BEHLERESBAIIR(E ;

() MR R SE, THRIREREBIIBEG;

(3) TR SH, R WM I, BI-GIr T B 3l ;
4) EEAB2M3, HBIGHEBTO.
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BT, HEHOBEALLE S, ZARRSLENLOETETALE
WS (BB ). REHER U — A0, KA AR AR F A%
0 SRS A A, o, %) 8 MR A % 5 A0 LI Ao M8 5
BT, MER—AOF, CHHZE (FF) Rm A LR Al S,

TR PR BER LR 410 s L AR GRY AR fh e tle, L, A28/, T2 E H
Jral-G/NERE B (CUNEN-6/7 7R ).

R T, RV R3320 R BB U MERIBREEGRYTT 1] (ILIET1-6 ).

Efyfiuslse

E1-6 BAET LR
HIE-60] L, FRATIENTE B R BB/ IME 6 BE G T M #5311 .

1.4.3 FEHLEEE TBEE

TERBE P RERIDLA RE T, FRATTRAESE R BIIZRAE BTN R RERY , BT L Hofs LR
O AR RET . ASRERIARR KRR, (AT A TR AR ARSI, O ERE
— AR EE AR

P, VIZREEEOR, SRR XTAUE A TN, WSCBla) 4 Jm) fie DA P 5 A4 ST ] ol

EF XX —[A] 81, DNN 3 R FH— il S50 B e R Bk B2 R ek, LML i b I R R,
X EERR I RAUES B F M3k ( Stochastic Gradient Descent, SGD ).

XHFSGD, FATE—aEA B H— NGB AR — S50 IR “BEPL” —ir) 2 A
i, BRI A A E A AN B i — AN BEH LT L)

S5TEGDHT AR, SZREHVERERI R, SGDYELE] 4 M/ MU B AEA S H Y. T
AEnl AL R I, SGDRSY AR s th 4 ( WL 1-7bBENLES T R ).
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#1-7 GD5SGD

1.5 HZEM L4

225 B AR 2 R 1 R AR T 30 ZS 28 (B A S5 2 Z R  RU2 80
BRI IER . MK R S ARZR, A4 ERPHHR AR,

1.5.1 ZEEMF
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Q BMHEITE T —RRFTA M2 TTIE

Q [F]—JZ A I B AAHIE ;

Q AHHARHYZE PR PR TT Z BT HR R 5
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1.5.3 HHRMEZMLE
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AL LRI Z8 2R O ARHIE , S2BR b, n S BRBCT S ] AR 2n A r
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o GiFHUY HTheanoWifh o fiRfZEZ%iEm A IRIMES o YA R IHES
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AR, TRBE 2R A ARV 240 (AN GRS FOm ek ) HRAS: T Wi ARA 1
o XL LAz B H ) — A R R, GPUZRMIY & K K45 T DNN I 2R TE]
DNNZE AR ZF, EITHEA LT TRN H R . ARG Sem T S TR 4 ik 44y
A 7 78— 26 F TensorF lowE 42431 22 14 i FH 7 4]

AFER AR T UM ULRTR B~ T HEDR

TR IE B AR 22T KT, A% TensorFlow# {12 . FRAT ISl 2L 3 ek, AR
WA LR, FRCE A —A TR .



TensorFlow#]#x

TensorFlow & — A4, [RIBT 2 — TR HLES R e84 %2, 1 Google Brain[4] AT
20114EFF % . JF % TensorFlow 5] H bR 2 b TAL B 52 5 FIR B AR 2 M 4 5 T IF5E, SR, 1%
ZRGEAEAR 22 HoA A0 A 8 3 T
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2.1.1 TensorFlow 1.x BRA 434

TensorFlow 1.0%F AP HEA LE R ABE I G A B . W, 7ETensorFlow 0.xhiAs_izfT
TER R, A RETE LA EICEEstT . XEEAPIAY AL T PR IE L 3 — 2ot . Wem)if i,
A HKAE TensorFlow 1.xA8 A=A B NI RN Z B BRAS A T4 4 R A B,

f£ TensorFlow 1.xiiAH1, Python APIHEAE MR HE NumPy , X (A5 AAS A B4l 1150 1
BEINERSE o X —RARIE T T JavafIGOX MRS APL, X} JavafIGOH & T A& & K U2 MAHE .

BT R T—1HHTE, £ ATensorFlowiAXE (tfdbg ). % TH AT A, 2H
KAEL A TensorFlowFE I FIIAPL, FH YA UINFIE N, . JETHIPLAT RS XS AL B8 i Android
H7NFRF (https:/github.com/tensorflow/tensorflow/tree/r1.0/tensorflow/examples/android ) £ [1£E,
%,

A, W LU i AnacondafliDockerfi {4 20 2% TensorFlow,, Hx B 2 A2, 41 %f TensorFlow [l
CPUFMGPUITHE, B HHEHS AT —Fr (4TS 2 G ey, 45 hmik KR E (Accelerated
Linear Algebra, XLA) .

2.1.2 fERA LRy
TensorFlow 1.xRAHEAEA) FEZRFMEANF .

QO B H & B E M. TensorFlow LOMRASTIELM FEZeE e, #¥ B HE M. Plinception v3#Hi
R, A8 GPU L, Hz R B H T 2= 2 A 7.34%, 143 inceptionti ! ( HI7E64
FGPU LI ZRAv3RaR ) s T % 584 .

Q R &M TensorFlow NMUAUE—MIREE2: S SR ST BN R, 2 — iR I AL iR
P, A KT DA DA A m] i ) pR AR, 5T D Pl PR A R e (R i 6% A1) P TRT B 1Y
TR R R 2 A2 AR A . TensorFlow 1.05| A T 2 API, ffitf.layers .
tf.metrices. tf.lossesMltf.kerasiXJL IR, XL H15 TensorFlow 14338
T RPN LB E

Q M. TensorFlown[i2fTEZ -5 1, WWindows, Linux., MacFI# a5 -5 (H
Android ) %,

Q /& T TensorFlowdEfitTensorBoard T.H., A XFIF A& IRERLHEAT43H7

QO %—#API: TensorFlowf2 it T —FpaEar RIG LY, (AR DIAUH—AAPIER T . AR
F a6 i — S EZACPURGPU &Iz,

Q 4238 GPU K : TensorFlowREfs A 2t PA- A FHEE A T8 B AL AL . BIAE, RATLA
ffiHINVIDIA . cuDNNHICUDA T B4, 7EH CRiHRAL B T ML Bl £ 2IGPU
.
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Q A TensorFlowiti T4 F AL BERTLRSFERE . WF5E A RITRBE 22 > Mol #
W AT HEA B 5T 2% ] o

O #2387 i, R SEAIHLEE BT %A ™ . TensorFlow 1.0/Python API
WARRE , AT DACRUE N 3N A 7= R T, SRR S Biting,  miJoas ST 8A 7 i AR
i Z 23,

Q TH M TensorFlow & —MHXTEHEA , AITEARB LTI & | Motk 4R,
CWEAREETY R, HECE A FFEGItHub_ I ( https:/github.com/tensorflow/tensorflow ).
IR TensorFlow H A VR T ZEAIRGEHRERAERT, AT L A CHHCHIR S I INEIHESE

Q X #H: TensorFlowHi 7 — " E RMFF&E R ALK, BRI A4E, S R
PEIFACH, NTensorFlow Mt BTRkE B O —10 J1 .

QA iz RERHHEE SLAEHRDI ™ & BT T TensorFlowHESE . FIANARM ., #5344
F#/K. eBay. Qualcomm, SAM, Dropbox, DeepMind, Zf%ill , Twitterds .

2.1.3 TensorFlow ZE5N\]|7]

PAE, TensorFlow X154 L6 FMZe3E ) UlLlinux . Mac OSHIWindows., AR A] L) i# T
TensorFlow £ GitHub_F e RIS A T4 ie M Eede . 74k, WSRARBITTHEMLT- 5 & Windows,
AR 0T LUl i HE AL 0%, Bl 2e %58t & A i) TensorFlow Windowshil, TensorFlow[#JPython APISZ
$#Python 2.7F1Python 3.3+, FIT LA %% TensorFlow 2 {if 7 % /0 % %% Python . Cuda Toolkit 7.5 FlcuDNN
V5 SR MR ) . AT R WA] 2238 31T 4R 48 F TensorFlow . X} TensorFlow 7E Linux [ 1)
AR B T, T Windows [ 2255 gy T R ZiFi .

EE, KX —F A, KA1L S RAK K TPython 2.7, W RIARE LR A
Python 3.3+3& A 89 3F 2 R AX AL, 5 ZPacktK e EE A .

TensorFlow £ Mac OS_E#) % % 5 Linux X Bl . £ % @ A& JUhttps://www.
tensorflow.org/install/install mac,
2.2 f£ Linux E£& % TensorFlow
AT 7EUbuntu 14.04 855 &5 iAS I %23 TensorFlow ., AL 922256 4 ma 3L AR H
HALinux &1 T
AFEIEFERRMA

TR PATIE LB R 2 /T, T E00 0 TEVRIY -5 B 1% % 2% TensorFlow B R4 il AR
TensorFlow7EGPU . CPU ' n iz T8 Z LR sk N o BRI, RS RO 5 28600 T R
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RZ—

O AL X & CPUZE F #TensorFlow: WKL LA BAAGPU (4INVIDIA ), AFAw5%0
LAY FHCPURRA i TensorFlow . ZRRASZ2E a5, A5 5~104080 BT 52 AL,

O X #HGPUEH tyTensorFlow: VRAIHEE T, TREE2E TN H— s Zm e i 5t 2 48
B UR . TensorFlowth ANGIAL , B E 1] LA FHGPUYE IR 8 & i e gid s B A apr, i
AAUHASR F-CPURYT A RE S . A, WnsRARAOLES 2 A NVIDIA GPURE:, ARl
LB FHGPU AR 1Y TensorFlow o

2.3 X TensorFlow B NVIDIA GPU

TensorFlow ) GPUJA HIMUAA JLAN %K, W64 Linux, Python 2.7 ( #({Python 3[#%3.3L
RRAS ). NVIDIA CUDA 7.5 ( Pascal GPUTF EL% 2% CUDA 8.0 ). NVIDIA cuDNN v4.0 ( Ik ) ¥
V5.1 (HERE ), T EARHIDE, 247 TensorFlow{V 32 435 FINVIDIA T B A4 GPUTTE. . DA
TR EMR LA Lo

23.1 % 14: &% NVIDIA CUDA

LHENVIDIA GPURA Y TensorFlowZ Hif, 2255735 CUDA Toolkit 8.0 55 Z HICHNVIDIA
Lienim

0 ¥ % ¥ 43 8 AL VA FNVIDIA X A%https:/developer.nvidia.com/cuda-downloads .

& %% A https://developer.nvidia.com/cuda-downloads I #2575 B AL, S A& 2-177s

Select Target Platform @

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

Operating System
Architecture @
Version m

E2-1 AFE¥H AT HKCUDAR
AN, VIHCEW CudaZi s BEAL NN B PA8E A8 B LD_LIBRARY_PATHH,
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232 % 2#: L% NVIDIA cuDNN v5.1+

CUDA T B A3 2% 52 5, 1 2 https://developer.nvidia.com/cudnn T 4% Linux B4 i) cuDNN

V5., B UNER2-2FT R

cuDNN v

cuDNN v

cuDNN v

cuDNN v

cuDNN v

cuDNN v

cuDNN v

cuDNN v

cuDNN v

cuDNN v

cuDNN v

cuDNN v

o

o

]

o

]

o

]

]

o

]

]

o

cuDNN Download

NVIDIA cuDNN is a GPU-accelerated library of primitives for deep neural networks.

[#]1 Agree To the Terms of the cuDNN Software License Agreement
Please check your framework documentation to determine the recommended version of cuDNN.
If you are using cuDNN with a Pascal (GTX 1080, GTX 1070), version 5 or later is required.

Download cuDNN v5.1 (Jan 20, 2017), for CUDA 8.0

cuDNN User Guide

cuDNN Install Guide

Library for Linux

Library for Power8
Library for Windows
Library for Windows 10
Library for 05X

R Mot

m

leas

m
m

Runtime Library for Ubuntu14.04 [Deb)
Developer Library for Ubuntu14.04 [Deb

Code Samples and User Guide [Deb)

Runtime Library for Ubuntul6.04 Power8 [Deb)

Developer Library for Ubuntu16.04 Powerg (Deb)

ode Samples and User Guid

Download cuDNN v5.1 (Jan 20, 2017), for CUDA 7.5

THEE, RS HE S RICUDA T HA M g1s (%M /usr/local/cuda/ ):

FEl2-2 ANEEE AT CcuDNN vs.1#

$ sudo tar -xvf cudnn-8.0-linux-x64-v5.1.tgz -C /usr/local

WHiEE, HL%KuDNNVS.1E, 50 fEhttps://developer.nvidia.com/accelerated-
computing-developeriE HAm N “Anik iz F AL E R,

WIS cuDNN V)R, 55 whiliicupa_HOMEMREE AR 1 .
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2.3.3 3% #E GPU K CUDAHER 14 3.0+

A EAEE AR D MIER 220 th AR PR RN T, 1 E IR HLAS B GPU-R CUDATTHARE 1
3.0L k.

234 T4 =X libcupti-dev FE
BJa, W EAENLAE %% ibcupti-devFE, EJENVIDIA CUDARIMKIFZE, TTH#E{LEg
W SCRE . BEERGAE, WA LT 2

$ sudo apt-get install libcupti-dev

235 FE5%: &% Python (g Python 3)

A RAR X Python B, TensorFlow AN EEZGR , TR A8 SR F pip 28 2% TensorFlow ., Ubuntu [ ¢
Python 2+f13.3+. LA R4, Ki#PythonskPython 3J& 75 EL %465 R G5

$ python -V
IR

Python 2.7.6
$ which python

LR

/usr/bin/python

%f FPython 3.3+, {fiHILL FArs:

$ python3 -V

LILEL IR

Python 3.4.3

AR A LR A BARRUAS, A -

$ sudo apt-cache show python3
$ sudo apt-get install python3=3.5.1%*

23.6 E6H: REHHALKPIP (5 PIP3)
Ubuntu—#2x B 45 pipalipip3fl. i HLL 42 F pipelipip3 /& 75 B %24

$ pip -V
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W

pip 9.0.1 from /usr/local/lib/python2.7/dist-packages/pip-9.0.1-py2.7.egg
(python 2.7)

Xt FPython 3.3+, i I Fidfir4:

$ pip3 -V

CHLEUE R I

pip 1.5.4 from /usr/lib/python3/dist-packages (python 3.4)

SR ZUAETF 4 e pip 8.1 EMUAREpip3 1.5PL ERRAS, LAARASH 4 AOA RAN R nYis Fad e
MR e pip 8.1+8pip3 1.5+, AT LLZA BT B Rofi iipip. 2T -

$ sudo apt-get install python-pip python-dev
XtFPython 3.3+, I FiAMd .

$ sudo apt-get insatll python3-pip python-dev

237 F74: &% TensorFlow

249 — 5 TR A AR W] 42 % TensorFlow i B AL , fUHECPURRA , L) &£ A NVIDIA
cuDNN K CUDAT TR /1 2 GPURRA .

2.4 wnfaf& % TensorFlow

YR LU FH Z 707 74 TensorFlow 2 4% BRI HLAR I, Wi il virtualenv . pip. Dockerll
Anaconda% ., SR, i fiDockerfllAnacondaZZ2E 5 2 24, AT LAFR A0k %E {d F pip Mlvirtualenv
LR

B 2% AR 64 ik & T A & https://www.tensorflow.org/install/ 1 3, %] 4 A Docker #=
Anaconda®y & 7 %

241 EHiEFERpipZRE
TSRARITR 50 T 5B 1~6, HERT LU LA T fir4-2¢%% TensorFlow T Python 2.7 CPUMIA

TensorFlow ZZ 25 A AU F
$ pip install tensorflow

Python 3.x CPURRAZE 44N «
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$ pip3 install tensorflow
Python 2.7 GPURRAf FHl F ik fin 4
$ pip install tensorflow-gpu

%f FPython 3.x GPURRA, ffif].

$ pip3 install tensorflow-gpu

AR LR

Tk

AT A BRI, AT AT sl A L2 Mk, I 2235 fof A TensorFlow,  EJI

$ sudo pip install --upgrade TF_PYTHON_URL

*fFPython 3.x, {HiH:
$ sudo pip3 install --upgrade TF_PYTHON_URL

iR 2% A A ) TF_PYTHON_URL 8 B9 J2& https://www.tensorflow.org/install/install_linux
#the url of the tensorflow python package TensorFlowXJ i WAS (Y Python 2225 £ Hidik .

B, B H I CPURR TensorFlow ( FLinv1.0.1), &AW .

$ sudo pip3 install --upgrade

https://storage.googleapis.com/tensorflow/linux/cpu/tensorflow-1.0.1-cp34-cp34m-
linux x86_64.whl

2.4.2 £ virtualenv &3

RAR I R GEE %% T Python 2+ ( 83+ ) Fipip ( Eipip3 ), HBA T LA LAT A0 JR 454

TensorFlow

(D) i F ik a4 Bl virtualenvER s .
$ virtualenv --system-site-packages targetDirectory

targetDirectoryfgEvirtualenv{MREEE  LEEEBIN N~/ tensor flow (244K,
PRAT LA A 2 SR ),

Q) AT A EiSvirtualenvifi

$ source ~/tensorflow/bin/activate # bash, sh, ksh, or zsh
$ source ~/tensorflow/bin/activate.csh # csh or tcsh

AR BRI i R, IR A i L 2 R -

(tensorflow)$
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(3) %% TensorFlow :

EF T R4, 7EE 30 ) virtualenvERE 42 TensorFlow . % F-Python 2.7 CPURRAS,
i

(tensorflow)$ pip install --upgrade tensorflow _
(4) ¥} FPython 3.x CPURRA, f#ifl Fikars .

(tensorflow)$ pip3 install --upgrade tensorflow
(5) XFFPython 2.7 GPURRA, 4N :

(tensorflow)$ pip install --upgrade tensorflow-gpu
(6) TMiPython 3.x GPUSRAS A A2 M :

(tensorflow)$ pip3 install --upgrade tensorflow-gpu

# RS AT, MW TensorFlowZe 25 hi 2, Bt F—24; 35K, PUATTF—4,

FPATR, RV TR 2517404 . Python 2.7 (ZEFECPUBGPUMIA X L
FJURL ) B4

(tensorflow)$ pip install --upgrade TF_PYTHON_URL
XFFPython 3.x ( [AIFEZEEECPUBLGPURRAS XS ML JURL ), s K
(tensorflow)$ pip3 install --upgrade TF_PYTHON URL

A JA] B AS 1) TensorFlow X W A [H] A TF_PYTHON_URLAH » X ™ {E #8 AY /2 https://www.tensor
flow.org/install/install_linux#the url of the tensorflow python package ' TensorFlow ¥ ij it 4% #)

Python'ﬁ‘%@f@iﬂ: o
BN, EFERSE P HICPURR TensorFlow ( [banv1.0.1), {FiHMASUIT .

(tensorflow)$ pip3 install --upgrade
https://storage.googleapis.com/tensorflow/linux/cpu/tensorflow-1.0.1-cp34-cp34m-

linux x86_64.whl
%ﬁﬂﬁ'ﬁiﬁ?’% H LRI I, A MEAURAEE . AR virtualenvEREE W R B0E , $AT
A i —

$ source ~/tensorflow/bin/activate # bash, sh, ksh, or zsh
$ source ~/tensorflow/bin/activate.csh # csh or tcsh

HrE#p & TensorFlow, S MBRHZAE AT, Bl .

$ rm -r targetDirectory



26 % 2% TensorFlow #1345

243 NERBRE

A8 FH pip 4 %% ) TensorFlow ] GE 2> 7Ef Ff TensorBoard it BLAIEE . Rk, TR EIZM
TR g 4% TensorFlow o

0 ¥ % 20 i Zhttps://github.com/tensorflow/tensorflow/issues/530% & .

A NIEA S 1 il TensorFlow, B B AENLA 223 A Zhwide A T- A Bazel . 40
RiRLHe, Hafrll M MAPT R %% Bazel (4 ):

sudo apt-get install software-properties-common swig

sudo add-apt-repository ppa:webupd8team/java

sudo apt-get update

sudo apt-get install oracle-java8-installer

echo "deb http://storage.googleapis.com/bazel-apt stable jdkl.8" |

sudo tee /etc/apt/sources.list.d/bazel.list

$ curl https://storage.googleapis.com/bazel-apt/doc/apt-key.pub.gpg | sudo
apt-key add -

$ sudo apt-get update

$ sudo apt-get install bazel

i, MEhttp://bazel.io/docs/instal.htmI TR, T# il 22t T &%

$ sudo apt-get install pkg-config zip g++ zliblg-dev unzip

wr vr vr vr N

| https:/github.com/bazelbuild/bazel/releases T 7% Bazel — i i % %% £ bazel-0.5.2-installer-
linux-x86_64.sh, X LHMMNMEHGDK, HAYLE T C %4 GDK, Wil Mz, B4 —14
bazel-0.5.2-without-jdk-installer-linux-x86_64.shiiiAs, & FH T E %3 GDK 8AIHLA

PAT T iR 2B T LRI B (T 240755 Dlhttp://bazel.io/docs/install.html ):

$ chmod +x bazel-0.5.2-installer-linux-x86_64.sh
$ ./bazel-0.5.2-installer-linux-x86_64.sh --user

Bazel Z%E5¢ Un , AT T iR A4 24 PythonfK it .

$ sudo apt-get install python-numpy swig python-dev
1535 BT $0 4 7 TensorFlow 1Y S 2 26 20 B -

B8 A TensorFlow-(3 22 70 f 2| < b .

$ git clone --recurse-submodules https://github.com/tensorflow/tensorflow

L N A B & L2588 ( GPUCPU ):

$ ./configure
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{i FiBazelfl|ZE TensorFlowZe 35 A4 .

$ bazel build -c opt //tensorflow/tools/pip_package:build_pip_package

A EGFGPUSHE, AT i s

$ bazel build -c opt --config=cuda //tensorflow/tools/pip_package:build_pip_ package _
o, IR 255400 D TensorFlow, /R T AR Python iU 1 2235 a4 .

XJFPython 2.7:

$ sudo pip install --upgrade /tmp/tensorflow pkg/tensorflow-1.0.11-*.whl

Xt Python 3.5:

$ sudo pip3 install --upgrade /tmp/tensorflow pkg/tensorflow-1.0.1-*.whl

HEAL o BRSO AIOR TARIGT 6 (AR RS ),

2.5 7f Windows _E %% TensorFlow

UWARAR BN E R G2 Windows,  HESEAFTH L2 Linux 248, B4R LAFELinux lE#IAL L %
TensorFlow, %3587 & A ) Windowsh TensorFlow .

251 7ZEEWH_ELRZE TensorFlow

UNSRHLES B LRELinux RS0, VR 7T LAFE HEFUAL I 22235 TensorFlow . {8 F 62 3% 4% 14 Virtual Box
] LLFEWindows_E BN EHINLIF 23— 640 Ubuntu R 5. XKE, EHEIIMLE, IREERT LI B3
2.4 P Linux 248 F 17 223 TensorFlow

THEF R, WIRART B TensorFlow I GPUS FHRRAS , FRATAIERER I T e, N
ML AR RS (UDocker ) Joik HAEV AIfE FEHLAINVIDIA GPUREE
2.5.2 EHIFEZRXZE Windows

20164F11 A #, TensorFlow T 4G & 7 54 WindowshiiAs , P& F 0l LIAME B ERIAL, 1]
HAEAEWindows_F 223 TensorFlow T

H i TensorFlow Y Windows iR AN 37 $5764/37 Python 3.5.x, 7%, Python 3.5.%f i pip3fu4& Bl
TH, L% TensorFlow s Bl Fpip3 4. LIS H 53 ABRZ 1T Windows i 242 784, His A LL
T 22 TensorFlow CPURRZS :

C:\> pip3 install --upgrade tensorflow
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Ao B GPURRAS, WA LU i
C:\> pip3 install --upgrade tensorflow-gpu

E&, Windows_I- i TensorFlow GPURA [AIFETR ZECUDA Toolkit 8.0F1cuDNN v5.1 3% F,
BEIH S BRI ) WindowshR AN 2%, FFAIEEIREEAR i, A Zo2e o Rt 18 3| (] il 75 B2 AR IUE 2%
BEANYT, i #https://www.tensorflow.org/install/install_windows#r & B /7 &2 5T o

2.6 MiXZEZERKIN
FTHPythonZ i, i A LI FACAS .

>>> import tensorflow as tf
>>> hello = tf.constant ("Hello TensorFlow!")
>>> sess=tf.Session()

A TensorFlow &8 Z R, M
>>> print sess.run(hello)
L), RS SEBILL T i

Hello TensorFlow!

27 HEHE

B PIT—TEAE, U Zr— e g, s S A2 SR A, TensorFlow N2t
BEEABRFR NN KRR (HEH ),

T 2 1 A 35 0 2 A A ) 1

Q —ZH AL, B AR TR
Q AL, BRI RIS 0 & .

TensorFlow E A FPZEAL A3

Q @2 76 MRS ME—FRIT . BT — 1 PR E R B T —
YEBIHIA o PR i 2 (R0 % 3 TR S (B A% 346 .

Q #2kid . XFAARTHERE. ERRTSASBZ R — &8, W, A
TET AT EPI TG, A REPA T B B3

TensorFlow e S T #2H4R 8, ST BRVEFR e AT, A5 R B il P A7 A (B A — i ik

HHEEREEARK LD T AR HPIEH z=dxc=(a+b)xc KITHERUNK2-307R,
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E2-3 —AEERHEE
FE2-3rh, BIBRFEITER P AEAE, IR R 5 .

2.8 AMRATEE

TensorFlow ™ i) 55— P E AL &2 2 R P47, HITEHHE R AIEER B, RnT IR & 4
FFR A (RO B BB A ). FERMEE X HEA 1277 . PEALAT, TensorFlow2s H sl #/E it
THRACTEEE (AR FHGPUAA IS rh 48 AN 3840 I EA TP AT ), A H AR CRIZT T,

BORE, ARAR AL PR S AT Y SR O S A Y, TR PR m] LA B o WO R
IJa, MZMZATLEZE ) —F e B8, MEhREZ TR —A AL & R,
TR TR A AR, TR AT R A 2 M 5 S B R E I

WML B EIR R
RS EIE 13 o 2 MR ], AT DU — SRRl TR, AnfE2-4Fx

WAE | REE | HmE

F12-4 ol R R ) 22 ) 45 2 A
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WERVRAE SIS, F2-430R AR T RER A A A . N BB ZIER E iR £ [l
11133 AN FR 37 B [l A R 2 RO VIR BORARSCHERY o PR, FF M4 am A TR (R 7E M
RS AR BRI

KT R, BEAEK2-5,

o ®
@

L1

K2-5 Saliphze L iR el

L3F R B, L2FRBRBRE, LIFERBALE, A, 2FRE 2ZHE =22 B
W, OIFRNF—ZHE B2 EIMNE R, ofF AT S B sigmoidffE ({HiX Lk
S LA S s, BILL, L2AIL3 ).

F2-six Mo iB i, TR AR R — b 20, MR-, [N, #ikA
R X R, MURMA TR &R,

WK — L — P IANTER T sRBERATIY , L% R ECERA MR Ly A s

L2JZ A R BCEEAE IR A . LUZIH . (— ) FIBGE 01 L3R BaRAEL2 00
Aoz, Jrg i EA i .

XA 5| TensorFlow ) —/ M. AR

29 imIFRE
—/NTensorFlow 2 5 A T3 B2 —BEmT 40 34 B B -

Q el HEE;
Q BAT— Aol DS R e AT ;
Q B R A

XU FEE AT LT TensorFlow ) g2 AR A
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PN AR A 1], EFAT A SR I ERH 3R

import tensorflow as tf
with tf.Session() as session:

x = tf.placeholder(tf.float32, [1],name="x")
v = tf.placeholder(tf.float32, [1],name="y")
z = tf.constant (1.0) _
y =X * z
x_in = [100]
y_output = session.run(y,{x:x_in})
print (y_output)
MR R BRFIAA E T _F TensorFlow; 4, X Fix 44— MEsapEels, Fm

ARSI TR R Z T o HE, o I R W A e AT 2 HER A 2 . s i) S s 1) LE
W —A), BRI, AR

FAN, GRS T UM ERIEA B4 o X B S TEA B S5 2 A AU p LR 2 31

WHEE, EARMPTARTET R, BAVERIAEHAEE T Python 2.71H1%. A, RA]
PATEPackt RS G i 4R 3 B A AU g Python 3. 3+3R A RRUAS .

AT UFFAT, TensorFlowFE#E AN L £
import tensorflow as tf

ZJ5, TensorFlowiAEFFE B /R e £i— A ., Fn B 75 Z 2 a) HAh BV ERT Y A4 5K o
T—f1&fliffitf.session () 184, ﬁJ@#AXT%seSSLOn

with tf.Session() as session:

X R EATTERE, Wit BRNZArREER, TERITHZEE,
R FIREHE An E 2-6 7 7 o

A

o AL

F2-6 FhAlaE T LUE 0 .00 AR FER

BRI TAAUA T 56275 (placeholder ) HIMER:, & X T A<My, Ml HAAF, TR
TESUR A (AP AR ), AT RUE SO s i (A fity ),
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tf.placeholder (tf.float32, [1l], name='x")
tf.placeholder(tf.float32, [1], name='y")

y
R, o5 7 AR AR R [ e R A e b s S = Rl 4 11, B AT TR 2 504k
P, HEEZXHEERNS IR, Molaldf B et a R,
Hplaceholder REE X — 1 #BEH K BFEINSH, F— 1T EHBER, FPEEHN
TFRBIKR, KGIFHR—4—4i5k & ( https//www.tensorflow.org/versions/r0.8/api_docs/python/
framework.html#Tensor ), %A —14&H. B =AREEL, EPFRGWEIE A2 524 XA A
AT A # 45
PR RIIEAE LT — 83 (=1.0), If4r4 Mb:
b = tf.constant (1.0)

BAE, FATATLIGI AR ES AR T AL P A S RO AT E A0 o5 AT L2 AL

v =x *b

S iE MR < S 5 o, IR IR E IS IS R E S 5 Ay

FE RS ST TR, JRATABRL S — M A, FTRABIE#E— %R _in'5 5L
TR+

x_in = [2]

K& _infE N2, fEIBHERT, ZESWAEA SO,

WA, ffifsession. runfis@HATiTHEK:

y_output = session.run([y], {x: x_in})

F—NSRRFTHEREICRIER, AR NISHRA v BB < iny RS
FisH SRR IERUE,

session.runi’iE]y_output{’lfﬁif{g/\%%—/l\%ﬁﬁp%/I\@J—E?E@ﬁﬁﬂj@, Hrb i AME
SR TUER B XTI o

e —5Ae 2 T TENS,
9. print (y_output)

AEEIE, R Tsession. run ()i, BEASHIHEIE € XHEITE,
AR T DAL PR K AEW AR A4mI=AE, FrAn] LA Ex_ing3%, R m 50 A<,
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210 HuEER

TensorFlow [ #& #AE R K TR . ZIEARLL R Zu ki SC, AT LI ( TensorFlow HH ) )

ST FRRRE—A 3 REAEES)

XA 3SR iR ——8 (rank). IR (shape) FIFIEEA (type ).

2.10.1 B

(S SV LR L S

B ST IR RAEE, R, WA — A TR R R

SRAR M e TR KRR, — kiR, Bk — R

T HE AR E LT TensorFlowH AR 2 . @& . 4EMF L% B (cube_matrix ), F—MilF

He SR B e ] TARRY

import tensorflow as tf

scalar tf.constant (100
vector tf.constant (
matrix = tf.constant (

100)
[1,2,3,4,5])
((1,2,31,04,5,611])

cube_matrix = tf.constant ([[[1],[2],[3]11,([4],(5],0611,[(71,181,[9111)

print (scalar.get_shape())

print (vector.get_shape())

print (matrix.get_shape())
(

print (cube_matrix.get_shape())

(MELSETRISR

>>>

2.10.2 Ik

SR T R AR B HAT RS T I AR R /R TR T E LAY LA KA R B SR Y

KA

>>gscalar.get_shape ()
TensorShape ([])

>>vector.get_shape ()
TensorShape ( [Dimension(5)])
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>>matrix.get_shape ()
TensorShape ([Dimension(2), Dimension(3)])

>>cubel .get_shape ()
TensorShape ([Dimension(3), Dimension(3), Dimension(1l)])

2.10.3 HEkA
BTN, kA A #IBER, F2- Rk BRI ke,
F2-1 HBHBIERR

HRAR Python®& = R
DT_FLOAT tf.float32 32NV A
DT_DOUBLE tf.float64 64T A5 A
DT_INT8 tf.ints SN FF TR
DT_INT16 tf.int16 160 A HE2
DT_INT32 tf.int32 3R AT
DT_INT64 tf.int64 641 A fF5 A A
DT_UINTS tf.uints ST
DT_STRING tf.string AR BRI FAFS ., sk R TR R E S
DT_BOOL, tf.bool A /K7
DT_COMPLEX64 tf.complex64 SRR, A2 SRV, S A R SRR
DT_COMPLEX128 tf.complex128 SRR, MPACARITE SRR, S BINE R S A
DT_QTNT8 tf.qint8 SRS, etk BopHh i)
DT_QINT32 tf.qgint32 2SR, e R Roprh (i
DT_QUINTS tf.quint8 8N AT SR, fr bk Floprh i

BAER2-1 PN AL R EEW T, I TN AR — PR 3,
TensorFlow M8 ()45 32 75 2258 10 APTS NumPy $4H 1 3 2R 58 1l

%g1ﬁﬁﬁﬁﬁ$@ﬁg&§ ’ 'ﬁqﬁ?g%‘*/l\NumPy%@E{g/\tf .constant () T;Eéﬁif—/f, ﬁ%?ﬂg/l\%
%A TensorFlowik &, XA .

import tensorflow as tf
import numpy as np

tensor_1d = np.array([1,2,3,4,5,6,7,8,9,101)
tensor_1d = tf.constant (tensor_1d)
with tf.Session() as sess:

print (tensor_1ld.get_shape())

print sess.run(tensor_1d)

17 B, PR RE AR .
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>>>
(10,)
[ 123456789 10]

A AR e R, K R E SCHNumPy B B, JFRHAZ A f . variable %L,
LR B — A IR E R R kR . ARSI .

import tensorflow as tf
import numpy as np

tensor_2d = np.array([(1,2,3),(4,5,6),(7,8,9)1)

tensor_2d = tf.vVariable(tensor_2d)

with tf.Session() as sess:
sess.run(tf.global_variables_initializer())
print (tensor_2d.get_shape())
print sess.run(tensor_2d)

T .

>>>
(3, 3)
[[1 2 3]
(4 5 6]
[7 8 91]
KT R 1EPythonsE HIAEE N, 1T LR FInteractiveSessionZ ( https:/www.tensorflow.org/
versions/r0.10/api_docs/python/client/#InteractiveSession ), Jf-7Effifi Tensor . eval () floperation.run ()
PE I TZR

import tensorflow as tf
import numpy as np

interactive_session = tf.InteractiveSession/()
tensor = np.array([1,2,3,4,5])

tensor = tf.constant (tensor)

print (tensor.eval())
interactive_session.close ()

A T4 RN

>>>
[1 23 4 5]

XA RAZ LGS T (AlshellzfIPython Notebook ) Hf# FHHEAE T 7 i ——2n GRS A TC 7
AMEMALH SessionXf 4,

TensorFlow 5 —FhE KB T2, [fifHcf.conbert _to_tensorfi’:

import tensorflow as tf
import numpy as np

tensor_3d = np.array ([[[ 0, 1, 21,[ 3, 4, 51,0 6, 7, 8171,
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(t 9, 10, 117,112, 13, 14],[15, 16, 17]],
[ris, 19, 201,121, 22, 231,124, 25, 26]111)

tensor_3d = tf.convert_to_tensor (tensor_3d, dtype=tf.float64)
with tf.Session() as sess:

print (tensor_3d.get_shape())

print sess.run(tensor_3d)

Hg s .
>>>
(3, 3, 3)
[[[ 0. 1. 2.]
[ 3. 4. 5.]
[ 6. 7. 8.1]
[[ 9. 10. 11.]
[ 12. 13. 14.]

[ 15. 16. 17.]]

[[ 18. 19. 20.]
[ 21. 22. 23.]
[ 24. 25. 26.]]]

2104 T=E

TensorFlow i) B F /2 /REMEF SRR R . LA ; IR, ARULAT LIRAF sk
A, T

Rt . variable () IEABIEAY

FERE TR, FoATA SR S 1453 10

import tensorflow as tf

Bl —ANE R, IR HRILAR T AR RO

value = tf.variable(0,name="value")

assign () Madd () FAEFHUAUE TR R LT 8, TUFESTEZEITZ0T, ENASPIT
one = tf.constant (1)

new_value = tf.add(value,one)

update_value=tf.assign (value,new_value)

initialize_var = tf.global_variables_initializer ()

LR S Bl -

with tf.Session() as sess:
sess.run(initialize_var)
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print (sess.run(value))
for _ in range(10):

sess.run (update_value)
print (sess.run(value))

ZHIE 252,

= 0w 0o Jo0 Ul WwN R OV
vV
2

o

N4
N4
\%

AR 8 R R T — R EE, e,

i

2.10.5 HX[g

SRR, TR sessionXf A H R run (
] PUER A B — A ey
BRIk Fl sum_ AT mul_ 5k .

import tensorflow as tf

tf.constant ([100.017)
tf.constant ([300.01)
tf.constant ([3.0])

constant_A
constant_B
constant_C

tf.add(constant_A, constant_B)
tf.multiply (constant_A,constant_C)

sumnm,

mul_

with tf.Session() as sess:
result = sess.run([sum_,mul_])
print (result)

LEnganR (1l

>>>
[array ([

PR SR E T 2RI opEb sty T —il (AU

400.],dtype=float32),array ([ 300.],

BAEA—ARZRKRE, EINGNER, hoBdTH

SN, ARG AR 3 AR E . A RGP, Gl

HRARNS RIEAR R A R A — 85, IFIE A S B R

TREARZAGAY 22 W 2569 A E

mﬁ%%@*%ﬂﬁé&ﬁo

) PREL, IR ZH 5Kkt . BR T

P run () [

dtype=float32)]

i o

AR EET—
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2.10.6 FA

EANMFVEE IR IR A BT S, AR BB ER S o FEANLE R T ETE
runpREUAT, i feed_dictfBibSEL. i W EM . placeholder () G feedff
I 2k A H AR R B EAE AR ARRAE

TBURER T AT A BT A S < 2B BRI -

import tensorflow as tf
import numpy as np

3
2
tf.placeholder (tf.float32, shape=(a,b))
tf.add(x,x)
= np.random.rand(a,b)
sess = tf.Session()
print sess.run(y, feed_dict={x:data})

G e -

X o9

[OTILN
@
=y
@

>>>

[[ 1.78602004 1.64606333]
[ 1.03966308 0.99269408]
[ 0.98822606 1.50157797]]

>>>

2.11 TensorBoard

YNGR RZE I, AT R AR SR, — RO T RO AT o IR RT AT 7Rk
INZRBAUR R AR R 22 IR BUE S fi/ME, T T R IR R IER 7~ o 48R, il FaHE
PSRN ZRB Beh 2% iR BUTAE S

TensorBoard 49 4¢3 7 XA A & £ R ELLE PHALT 44 (42 Ubuntu &
8 %, Python 2.7+ ):

$ sudo pip install tensorboard

SEIE I, TensorFlow#2 it T TensorBoardHESE , FH T 43 #1 FIE A #2525 455780 . TensorBoard
KB R E BRI SH; — H TensorFlowfCiS AT, FATTEnT LA TensorBoard() B
N DRSS S Y6/

4k, TensorBoardid m] LA i 7n 2% 2 TensorFlow 43040 B . — MR #1228 ) 25 R 00 1) 34340 1A
SRR E SR,
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TensorBoard T{E5 =%

AT B &R, TensorFlow i HITHEEIPATI T, HpEAEAT SRR —IHEAE, itk
BRVEL 3 85 . TensorBoardfy = 2 AR R T BIE AT 5 (848 ) BRREXK,

BATARASET, IR R I AXI N Y A5, IR T8 B e S A—A S0, it
TensorBoards2Hi

SRJG BN A] J5 #fTensorBoard, F1-4% 8.9 %69 3AE ¥4k, TensorBoardf TAERUNT .
Q %FRITHE R A ;

Q il BopEWRTE A HT B 5

QO WEBARNITERE;

Q [FIEFfFH AT Eop;

Q Ri%iz175¢ )5, & 3hTensorBoard;

Q TAA S

212V HIA T A S LR A N, M — AR AT 2R, Il TensorBoard % Hi it
b,

212 SZH—EBEWMAHEZT

A, FRA PR A X TensorFlowH TensorBoard () FEEAE S, FHREF LI LA FEAPRAE
BB BRIEL T — R 250, ZEAER T S %K 2-7,

WE A - it
f —

it =1 A, BE)

F2-7  Bpdi A2 TCR R
A2 TTRY R A R A SR
K2-760 5% T Rk JLER Y .
Q —NRANAE, 1ENZITRID

Q BARE, HPRSHEAMTE, P AEMaIonb it ; FERESTEIIZRE B 2.
Q S ARG AR 2T i h A B A LU A T2 T B
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Q DL EnRO &R e IHARR i AMEIRRMEIThIB . E2— 1% %L, HTensorFlow
BIERERE X, Bltf.constant,

FATE Linput_value, MENIFHEO0.5:
input_value = tf.constant (0.5,name="input_value")

RERAGBLPRZTCHA , TEMZE I B2k, i AT 2] TensorFlow 175 i
K g SUALH -

weight = tf.variable(1l.0,name="weight")

PCERHIERTE R0 . 0.

B BABAR IR TSR LS 124 2T I, FRATIERAS B0 Wk i . ZEILE SC—>TensorFlow 3 it :

expected_output = tf.constant (0.0, name="expected_output")

TR E 2 A 0. 0,

TN Z R AR s O RIS, Blweight x input,

model = tf.multiply (input_value, weight, "model")

HJE, BIRCEE ST M Tny i AR, (HEREA R b ok L ——FR AT 2 et
ZILRBRATE T FIECEYET, 1T Ba 2 XA R R .

B IRHEEE L AR, B2 5E SI SR 220 A 20 XA EE bRl
RTEN R KRB, — o HE SO 5 30 3% 22 77

loss_function = tf.pow(expected_output - model,2,name="loss_function")

HABR K REAARE; A TLHAINEAE 2T 2B BeOL b3 2 ph Bl i IME B A
TensorFlow A4 &F JLFPEAL BREL . ABIER AR B T sk (5155), SO HER Z 09—
. TensorFlowH HIERELAL BB L E . train. GradientDescentOptimizer,

optimizer = tf.train.GradientDescentOptimizer (learning_rate=0.025)
ZRE SN learning_rate, MARKHBE A0, 025,
Zt, FATEZE I T — A AT TR0 BT A 24

3N, A A 2 [ AR LA i TensorBoard . 0 & 18 SCALFE— a7 BRLAY 18 AP BR
Forh i SCT 3l 1A B R S8

for value in [input_value,weight, expected_output,model, loss_function]:
tf.summary.scalar (value.op.name, value)
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B— B BRI EIAL A £ . sunmary . scalar BB, ZPRECEIELL T S5

Q value.op.name: fERICEMIARE
Q value: — R EFE I BHIE

L5 summary . scarlar A —sunmary it LR R RO SRS e _
S A I 2

summaries = tf.summary.merge_all/()
TR, FHEAHsessionsyif:
sess = tf.Session()

MR summaryWriter, ¥filelog simple statsHHF5E AN L EIC 5.

summary_writer = tf.summary.FileWriter ('log_simple_stats', sess.graph)

summaryWriterZSHRft T —FWLE], HTER AR P QIR O RSCE, IFm A Esn
TR o N SN EFDRAR R 0 ORISR PR LR A i, IRt fe
ﬁ%rﬂﬂui#{*ﬁﬂﬁ%ﬁ, AT Z MR 2t fE . e, TR TixfiRl
sess.run(tf.global_variables_initializer())
BTATHAT T 1000 AHA, BRAIES S Wi summary _writer FE XIS HL:
for i in range(100):

summary_writer.add_summary (sess.run(summaries), i)
sess.run (optimizer)

BTS2 )5, W LA B i TensorBoard | #  H :E 30, 1217 TensorBoard 143 faj 4., FT7F
Ly, AL 4

$ tensorboard --logdir=log_simple_stats

A log_simple_stats[F—EAE T, WERARMSITIESR, Lol inll Tt .

startig tensorboard on port 6006

FIIFN e 2RI A btk localhost : 6006, BRI 4G # i TensorBoard,
FFF TensorBoard, T A /s PN 2 Q&1 2-8 T,

D HrhfiAs TensorFlowH (i TensorBoard 5t I WA L o)y, WNEVENTSIEIN KA A T scaLar®s, — T
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TensorBoard x
'T(- ) @ | localhost:6006/#events ‘ w B 4+ #
TensorBoard EVENTS IMAGES GRAPH  HISTOGRAMS
Regex filter expected_output
X 1
[] Split on underscores input_value |
[[] Data download links loss_function
1
Horizontal Axis model )
RELATIVE WALL weight
1
Runs
.
TOGGLE ALL RUNS

[%]2-8 TensorBoard I [
TUTAT P s SR R T LSRR AR o B an , FRATT BRI rhnT Bl nT AL B X 2 4 F

U expected_output
O input_value

U loss_function
4 model

d weight

K12-9 7R T iZ M 2Tt REIZak RUCEU A2 Rt 28

model

0.450
0.350

0.250

0.150

0.000 20.00 40.00 60.00 80.00 100.0

[€2-9  TensorBoard& Bl i vl #i 4k
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ST GRAPHIET F, o] LAB RIZA A L8 b Hov 4 3 &, anfKI2-101

__ iGradient... welght
odel gradient... GradientDescent

" gradient...

ScalarSu...

E2-10 Hulgg AT THE R

7 LIAEEVENTSIE F F1 5 Flmodel fllloss_functionf8dE . R B R A RS EUEL
YRR, AR R P Y expected_valued{input_value, APATRERIAZITHOR, I
B H &S RAFRIAN R SO 5 SR 1877 TensorBoard , {8 H A ] ST 152 BOCEICH -

213 EBRIgANEZITIERS
BUAE, ST HK RN 1 TR ) PR AR 2T IR .

import tensorflow as tf

input_value = tf.constant (0.5,name="input_value")

weight = tf.vVariable(l.0,name="weight")

expected_output = tf.constant (0.0,name="expected_output")

model = tf.multiply (input_value,weight, "model")

loss_function = tf.pow(expected_output - model,2,name="loss_function")
optimizer = tf.train.GradientDescentOptimizer (0.025).minimize (loss_function)

for value in [input_value,weight, expected_output,model, loss_function]:
tf.summary.scalar (value.op.name,value)
summaries = tf.summary.merge_all /()
sess = tf.Session()
summary_writer = tf.summary.FileWriter ('log_simple_stats', sess.graph)
sess.run(tf.global_variables_initializer())
for i in range(100):
summary_writer.add_summary (sess.run(summaries), i)
sess.run (optimizer)

214 %% TensorFlow 1.x fR 72~
TensorFlow 1.0MIAK Z HIRRAAG R Z ks, 728 ME HZ AiA B S, ARaT
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K, A TEZ2AHERT . XEWE, HTensorFlow 0.xJT & B 0] BEYE TensorFlow 1.xfR
AR FICEIEHIE T, BIE, e BB ACIE MO XA TR BN xhfiAs, AR [# T4
S FEhTHH .

2.14.1  Wnfal AT 2K

tf_upgrade . py BIA T DEARIGOXHATRAIS -G, (2510 (SR ) MAIME . A
] LM GitHub I+ F 3%, Hb dik o4 https://github.com/tensorflow/tensorflow/tree/master/tensorflow/tools/
compatibility, ¥-F>0. kA TensorFlow AL U4 A 1 x (B R ) WA A A% XU F

X} FPython 2.7, H ALLTHi4:

S python tf_upgrade.py --infile InputFile --outfile OutputFile
X}FPython 3.3+, HAgs R

$ python3 tf_upgrade.py --infile InputFile --outfile OutputFile

wlan, EERA— 4% Nfive_layers_relu.pyRJOxIUA A, f#i fPython 2.7iH%:, W
HUE .

import mnist_data
import tensorflow as tf
import math
logs_path = 'log_simple_stats_5_layers_relu_softmax'
batch_size = 100
learning_rate = 0.5
training_epochs = 10
mnist = mnist_data.read_data_sets("data")
X = tf.placeholder(tf.float32, [None, 28, 28, 1])

Y_ = tf.placeholder (tf.float32, [None, 10])

1lr = tf.placeholder(tf.float32)
L = 200

M = 100

N = 60

O = 30
Wl = tf.vVariable(tf.truncated_normal ([784, L], stddev=0.1))

Bl = tf.variable(tf.ones ([L])/10)
W2 = tf.Variable(tf.truncated_normal ([L, M], stddev=0.1))
B2 = tf.Variable(tf.ones([M])/10)
W3 = tf.variable(tf.truncated_normal([M, N], stddev=0.1))
B3 = tf.Variable(tf.ones([N])/10)
W4 = tf.vVariable(tf.truncated_normal ([N, O], stddev=0.1))
B4 = tf.variable(tf.ones([0])/10)
W5 = tf.Variable(tf.truncated_normal ([0, 10], stddev=0.1))
B5 = tf.variable(tf.zeros([10]))

XX = tf.reshape(X, [-1, 784])
Yl = tf.nn.relu(tf.matmul (XX, Wl) + Bl)
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Y2 = tf.nn.relu(tf.matmul (Y1, W2) + B2)
Y3 = tf.nn.relu(tf.matmul (Y2, W3) + B3)
Y4 = tf.nn.relu(tf.matmul (Y3, W) + B4)
Ylogits = tf.matmul (Y4, W5) + B5
Y = tf.nn.softmax(Ylogits)
cross_entropy = tf.nn.softmax_cross_entropy_with_logits(Ylogits, Y_)
cross_entropy = tf.reduce_mean (cross_entropy)*100

correct_prediction = tf.equal (tf.argmax (Y, 1), tf.argmax(Y_, 1))
accuracy = tf.reduce_mean (tf.cast (correct_prediction, tf.float32))
train_step = tf.train.AdamOptimizer (lr).minimize (cross_entropy)
tf.scalar_summary ("cost", cross_entropy)
tf.scalar_summary ("accuracy", accuracy)
summary_op = tf.merge_all_summaries/()
init = tf.initialize_all_variables()
sess = tf.Session()
sess.run(init)
with tf.Session() as sess:
sess.run(tf.initialize_all_variables())
writer = tf.train.SummaryWriter (logs_path, \
graph=tf.get_default_graph())
for epoch in range(training_epochs) :
batch_count = int (mnist.train.num_examples/batch_size)
for i in range (batch_count) :
batch_x, batch_y = mnist.train.next_batch (batch_size)
max_learning_rate = 0.003
min_learning_rate = 0.0001
decay_speed = 2000
learning_rate = min_learning_rate+\
(max_learning_rate - min_learning_rate)\
* math.exp(-i/decay_speed)
_, summary = sess.run([train_step, summary_op],\
{X: batch_x, Y_: batch_y, lr: learning_rate})
writer.add_summary (summary, epoch * batch_count + 1)
#if epoch & 2 ==
print "Epoch: ", epoch
print "Accuracy: ", accuracy.eval (feed_dict={X: mnist.test.images, Y_
mnist.test.labels})
print "done"

BAE, A7 ZHE IR0 xR UAS TensorFlow Chid, 5224 A T a4 o HHpOxhUAR IR G SC24 0
five layers_relu.py, FH¥JGH1 XA BFr 3044 Nfive layers relu 1.pye

S python tf_upgrade.py --infile five_layers_relu.py --outfile five_layers_relu_1.py

FBA R GRPERE TR, tf_upgrade. py AN S TE ] — AR — 24 M report . txt 3
o MK, WA FERTE 2T TAE B SRAERTHRE A (Rifive_layers_relu 1.py ). (A
SRR T BA TSR S, IR T — ST s R E Y (DLEI2-11 ), BIEEA B report . txt
RN

$ cat report.txt
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ing file 'five_layer
outputting to 'five_layers_relu

'five_layers_relu.py’

Renamed function 'tf.initialize_all_variables' to 'tf.global_variables_initializer'
oud: sess.run(tf.initialize_all_variables())
New: _initializer())
'five_layers
Renamed function 'tf.train.SummaryWriter' to 'tf.summary.FileWriter'
old writer = tf.train.SummaryWriter(logs_path, \
New: writer = tf.summary.FileWriter(logs_path, \

'five_layers_relu.py’

dded keyword 'logits' to reordered function

dded keyword 'labels' to reordered function 'tf.nn.softmax_cross_entropy_with_logits'
0ld: cross_entropy = tf.nn.softmax_cross_entropy_with_logits(Ylogits, Y_)
New: cross_entropy = tf.nn.s _¢ B Y_)

'five_layers_relu.py' Line 55
Renamed function 'tf.scalar_summary' to 'tf.summary.scalar’
old: tf.scalar_summary("cost”, cross_entropy)
New: tf.summary.scalar("cost", cross_entropy)
"five_layers_relu.py' Line
Renamed function 'tf.scalar_summary' to 'tf.summary.scalar’

tf.scalar_sumnary("accuracy”, accuracy)
calar("accuracy”, accuracy)

Renamed function 'tf.merge_all_summaries' to 'tf.summary.merge_all'
Old: summary_op = tf.merge_all_summaries()
New: summary_op = tf.summary.merge_all()

'five_layers_relu.py' Line

Renamed function 'tf.initlalize_all variables' to 'tf.global variables_initializer'
Old: init = tf.initialize_all_variables()
New: init = tf.global_variables_initializer()

[F2-11 report.txt™ f AUt upgrade.py IEIAS Tt B o

M, MRS SO R, ST five layers_relu 1.py CUFBBHNE, R
RN INFE2- 120~ (B4R ).

[cross_entropy = T .nn.soTtmax_cross entropy_with_logits(logits=Ylogits, labels=Y_}}
cross_entropy = tf.reduce_mean(cross_entropy)*166

correct_prediction = tf.equal(tf.argmax(Y, 1), tf.argmax(y_, 1))
accuracy = tf.reduce_mean(tf.cast(correct_prediction, tf.fleat32))

train_step = tf.train.AdamOptimizer(lr).minimize(cross_entropy)

tf.summary.scalar("cost", cross_entropy)
f.summary.scalar(” - ccuracy)
ummary_op = tf.summary.merge_all

@Anit = tr.global_variables_initializer(

sess = tf.Session

sess.run(init)

with tf.Session() as sess:
{Sess.run(tf.global variables_initializer())
writer = tf.summary.FileWriter(logs_path,
h=tf.get_default_graph())
for epoch in range(training_epochs):
batch_count = int{mnist.train.num_examples/batch_size)
for i in range(batch_count):
batch_x, batch_y = mnist.train.next_batch(batch_size)
max_learning_rate 0.003
min_learning_rate = 0.0001
decay_speed = 2000
learning_rate = min_learning_rate+\
(max_learning_rate - min_learning_rate)\
* math.exp(-1i/decay_speed)
_, summary = sess.run([train_step, summary_op],\
{x: batch_x, Y_: batch_y,\
1r: learning_rate})
writer.add_summary(summary,\
epoch * batch_count + i)

#if epoch % 2 == 0:
print "Epoch: ", epoch
print "Accuracy: ", accuracy.eval\
(feed_dict={X: mnist.test.images, Y_: mnist.test.labels})

print "done"

FE2-12  FRSCIH B s i N
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Xt T Python 3.3+, 5 B EUR B P A printifiA), SRJSIETTTHIA .
BUAE, A02RS BRSO RRAS IRA RS A RE A H ST L xBIRAS , S A7 LA T A%

i

$ python tf_ upgrade.py --intree InputDir --outtree OutputDir

2142 R=HR

fii FH e £_upgrade.py XAF#EAT IRAS T A — & S BRPE . B, AR 2250 F 3l & ek i i
tf.reverse () W], XEIANRZIRANE, FNcf_upgrade. py AR T Ereport . txt XIFHA K
KTtf.reverse () &L . ZTHEFHIINSE, tf_upgrade.pySiEIHR/IMEAHIER,
{HARS: H BB SR S5 o Fo-LLAN, £ £ . get_variable_scope () .reuse_variables ()
ATRETCILIE® TAE. P, FRATEUMBRX s, AT RIEA U

tf.variable_scope(tf.get_variable_scope(), reuse=True)

2.14.3 FEFRNG

WNETATIE, i cf_uporade . py MIATHAIAIRZ JRIRIE. Kk, Bk Tt A A it
2, R T IFEh T A 2 a9t ATPRHR L — 251k, 51 TensorFlow 1. T fi)
JRAE ST

URAE ] A ShTHAAS , 1P R A BT Bh BRI . X SIS [ TensorFlow H

75 W3k https://www.tensorflow.org/install/migration.,

2144 TE

TEFOB KA (Y TensorFlow i A, AR 5 pRE A L1 S INELA —&0hE, IRGLEER . T
A E— STl gl .

Q tf.VARIABLESH HLfi44 Nt f.GLOBAL_VARIABLES;
Otf.all_variablesWHEATZ NLE. global_variables;

a tf.initialize_all_variablesﬂﬁéﬁﬁﬁééﬁytf.global_variables_initializer;
Q tf.initialize_local_variablesh HA Ntf.local_variables_initializer;
a tf.initialize_variablesﬂliﬁﬁéﬁﬁﬂtf.variables_initializero

N

2145 CEERH

TEHOHT K AR B TensorFlowMUAS H 1L BREHE A )T FEE £ . summary M &4 450 F o & —Lt
FhTHF L
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d tf.audio summaryf"i zjﬂtf summary .audio;

O tf.contrib.deprecated.histogram_ sumaryﬁi @jﬂtf summary .histogram;
O tf.contrib.deprecated.scalar summaryf"i zjﬂtf summary.scalar;
dtf.hi stogram_summary@i:ﬁ]@j\jtf .summary .histogram;

acef. image_summary@iﬁz Htf.summary.image;

O tf.merge_all summariesfr Azﬁ\jtf summary .merge_all;

U tf.merge_ summaryfhi F45 Ntf.summary .merge;

dtf.scalar summaryri zjiltf summary.scalars;

dtf.train. Summarywjflter}"‘ﬁ Zjﬁtf summary .FileWriter,

2.14.6 ELEIEFRE

B & A7 B TensorFlow AR B R T b i AN FO B4 80, X BB E B E A & TR & A
o THE—EFhT gL

tf.batch_band part @j\jtf band_part;

tf.batch choleskyri §44 Mtf.cholesky;

tf.batch cholesky_solveﬁﬁup@j{ltf.cholesky_solve;
tf.batch_fEtNMEMANLE. £t

tf.batch_fft3dMHAH M. £££3d;

tf.batch_ifft W EHMAANCE. 1t

tf.batch_ifft2dWHAS N ifEe2d;
tf.batch_ifft3a B NCE. 1£££3d;

tf. batch_matmul@ﬁﬁh‘% ﬁ\jtf .matmul;

tf. batch_matrix_determinant@ﬁﬁﬁ@ Fef .matrix_determinant;
tf. batch_matrix_diag@iﬁﬁ% Ntf.matrix_diag;

tf. batch_matrix_inverse@ﬁﬁz%jtf .matrix_inverse;

tf.batch matrix_solvelW HAT44 Nt E .matrix_solve;
tf.batch_matrix_solve_1 s@iﬁﬁ% Kt .matrix_solve_ls;
tf.batch_matrix transposeﬁiﬁﬁ@yﬂtf matrix_transpose;
tf.batch_matrix_ triangular_ solvely AT zj\]tf matrix_triangular_ solve;
tf.batch_self_ad301nt_elgmi ‘@jﬂtf self_adjoint_eig;
tf.batch_self_adjoint_ elgvals %j\jtf self_adjoint_eigvals;
tf.batch_set dlagf‘i zjﬂtf set_diag;

tf.batch_svdh B4 Mt . svd;
tf.complex_abs@ﬁnn@jﬁtf.abso

Iy ey ey ey Iy Ay R Ry Iy
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2147 HBEIR
TE TensorFlowi g Z A A P, A —SE H A T AYZA5 58, N2 —Se T3 Tl .

Q tf.image .per_image_whitening@iﬁh‘@?’ﬂtf .image.per_image_standardiza tion;
dtf.nn.sigmoid_cross_entropy_with_logits RS ECEBHES N e f .onn. sigmo

id_cross_entropy_with _logits(_sentinel=None, labels=None, logits=None,
name=None) ;

O tf.nn.softmax_cross_entropy with logits H' H Z K & B HE S M tf.nn.
softmax_cross_entropy_with_logits(_sentinel=None, labels=None, logits
=None, dim=-1, name=None) ;

O tf.nn.sparse_softmax_cross_entropy_with_logits '43 E"J%@(E%ﬂfﬂ‘j‘?tf .nn.

sparse_softmax_cross_entropy_with_logits(_sentinel=None, labels=None,

logits=None, name=None) ;

tf. ones_initializer@ﬂﬁ[ﬁi]—/l\l%l%ﬂ[iﬁjﬁﬁ s Ricr. ones_initializer ()

tf .packﬁjﬁﬁzﬁ\jtf .stack;

£ £ . round i SCIZERT A DU 4 75 A L B XGHN - ( Banker’s rounding )

tf .unpack@iﬁﬁ@ﬂﬂtf .unstack;

[ I zeros_initializerﬁﬁi?’ﬂ—/l\@%[ﬁﬁﬁ y RBicf. zeros_initializer (),

DL b A & TensorFlow X ADIE RS 21 1 XA T ZAS B T A N 25

SR, EIRNASIEAS Z TensorFlow BT MUAS 45 Y S8 BB UL . PRI, A TH g R b il 2L
THEZ(5E, S % https://www.tensorflow.org/install/migration.,

0O0OD0O

215 Ihgg

TensorFlow( A\ A\ ERBEMEHE( 43 A0 A Lge 22 2 AR EE 24 B2 T L B & —E W)
HEHLEIRME LR, BN, SH A B TensorFlowfd & TR Z G A O AERME, 5dhxhx st
FRERT T, BT RSHMEH, ROTUAER T UREARFT-5 % TensorFlow, f#FLinux .,
WindowsFIMac OS, BELAMAFRIT T HVR)ZRINZS, 28015608 T W)k 1H MUAS (1) TensorFlow 4 Uity
TR A

I T [ B A O

Q A: TensorFlowiz H /R MEH K . FAEH—FR5#4E (http:/www.tensorflow.org/
api_docs/python/framework.html#Operation ) X} 4241 i,

Q #4E. BMERENRE DB A, BIkER Er—s5E (g, sRiEsriE g 44
£ HoC, HEAh— ik, ik — ik,
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Q &KE: KT IR B A L. ENIAFORSE S B A (e, e
SCRAERISEBIRN 2Ah R R E R T %
Q &4 2 DER, FoRistrEdi R s E IR,

TEARZEREILTY, FATNZ T TensorBoard, ‘B4 AIYH TR 25 ) 45 B8 /) — 45 1 T H. .
5, MBS E—1007, By szat— A s pgph 2ot Rl . DL anfaf F TensorBoard /3 A7 H:
S SSpuy i

B4 T # TensorFlow OxRUAS PRSI RS B 1 xR A A, @

BN ARBAYZ WS F IR LR AR, SRS SRR AN SRR X Ak
BRI PR 2R I 2R ARG Iy 28 I B R B, DT, B2 s —SURIT 5 22 I 25 i) R 9]

O FEgd, REHASFENNEER, CHFEETRRE. HNES Lhttps://www.tensorflow.org/install/install_windows ,
http://www.netinstructions.com/how-to-install-and-run-gpu-enabled-tensorflow-on-windows/ Fll http://www.netinstructions.com/
how-to-install-tensorflow-on-windows-without-docker-or-virtual-machines/, 1 EEF TG RN . —dnF T
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oA £8%

M MBIR R 2R, AR, B BRAARFENZ, F—ZRIdaA G
Jr—JRIR AR S o XL R 25 AR AT M 42 R 2%

15 2, B2 P2 AR 3 T 00 ek B A T UL R
AER TR 2

Q Frs 22 2]

QO FEHFEE

Q #RITMINS T

Q softmax/2 4%

Q TensorFlow#= 7 i) SRAF A 2
Q EH—NHIZMZ L

O ReLU%rk

Q dropoutffifk

3.1 BIRHZMEN DB

WA & W ST KR Zon, DEHN. —PMaAZ, — Pl Rz, — M)z,
B AEICERS HEHT— R BT A R G 1, AR A R R, UM BT AR ROALE
XSGR AR R A TR R 2R 1 B

ARt N AR, N2 W4, BRI R . il e, &2 2 HEA

el

I, XL RIZEFR TR ZE 45

b
SE
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A A ZBERUZ M 2T R R R 22 R 25 ] LATE— R N UL LA B pRE

Q EATIELEPREL, 52— R 5

Q fETe%l, HEEBAELN, TR .

SR, TR AR R EGR BIR ER R H 2 DA RRUZE . 20 aon, SO=RICETUNE .
B T ERGE , BT B 2R — 2 R T R E R A 2R

AN R — A 22 0 24 el AR D i Bl 2 s 2 T2 A, IR A B X AR KN R B S A B il REAN AR

w (ULPE3-1), POARREATRERS 2%, B I ARSI T — R e it . MR a s
KRERGEZ, FATTREBR UG R, BRIz 2L 22,

AR R R P =2 Wit 2

i Neurons Neurons
Wijk i
S 5lr

=r

Sl
b2
¢

Wijk i
: Neuron

=lr

PEI3-1 A P )2 R A i 22 A9 T I8l 26 P 4%

3.1.1 BIRMKRE1ERE
S AR A E RS2 , 8 P2 (Y SZBr R IE AR HE 2 R i 25 de/ N | T 4% 2Rl okt

Iyt

B4, T AR SR e A AT ) T . BAER E ATIS , A0 o 5 E A L AR AR
SRR PRAECAOREE KLl 4, RIS TR TR

BRI SE AT LIS IR, I ELRT LS AR (4 B0 o

S I A S A B R 7 ARE L I A ARk AR~ R R rhodl N Ry 22 o SR, XA 5
TEABERIE—E SR 2R U . TR S A RO oT, ELf HH pRBCRAT R, P AR 2
PRERIL T35 2%, HARZ R Uit . S MRk A nl BN LI A Rl ine/MEL, AT &3
B MRS R AU . —BIEOLT, th TSI, IRZEMESTEVIZAEE BBl (X
SUERE VI ZRERRE b, A S RSN AN ER ); (A IEE b (AR ) B e
J1), WEAMETHR, RERTRESIE, U™ TG e, s N2k ARz, (i )
TENZREE EPIA TR A ZEMERN R, (EXRAEEAR R SR AR 22 .
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3.1.2 WNEMRE

B T 2o C RS MR DT 5, FRA R Z25 A, B R0 28 AL SR A 2L
AAE A — N EEW,, R Z T S A

— MBS A — S ER, HBCR R TIxsh Eoni (i B o X LE X AN A Y
FE A

BE RIS & S R P& eSS T
TEVNZRBTBE, AT B RIER T, DIRUESRAY IEA R

/é/l\iﬁim#/l\%ﬁ}\mixi: (xl, X2, °t° xn)ﬂéﬂé/l\ﬁif'ﬁléwF (W,'1, Wi, *°° Wm)%Xo Z‘}’%
T B A A AR

net;= X wix; (a)

DEEALE A —DMRIRIIIEE, OB £ o A A S RZ P AR O ERE, HHRA
fE 1. SRR DU RIS, — 28 BRI T ML, i 22 Bl L B (e R 200 1) R
b XA, ATR AR AT E

net; = 3w +b; (b)

3.1.3 fRBERH

BTG SR, 5 HER IR E RIS St B 2T iR
{8, MR Tt e, MU 4 i s B SR T o 143 PRA SR VI 2 TN
s AT R

— i H A% 15 PR B2 T8 (1) sigmoid PR A «

out, =

1+e™
PR RE SUECR T S8, (E80R(0, 1) X EEIRTE , M2 0RE NG S 018 80T B
HUEITEAEORN 1 22 1]

l3-2 7R i sigmoid PR BT LIS — I ITTMORIEE (= 0) BI5g et CRBIERMET )
TR AR
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sigmoid
10 T T T

T
3
1 1

0‘0_ i Il
BA

El3-2  sigmoidpRi%X
T LR BT o, BAE A ZBA, R AR @BARK (b)) E il . %45
FNZZ B A HAb oo M4 N —Z & A . T —EMaock izl i, —mi
TEOLT, FIRR 2 M 45 1) i 5 — 2 2 R — 1 softmax R, 1CRE AT LAy fi Hiu FH I 56 M 5 A 786
ZERYH T

softmax PRELTE AN .

out, =

AR R N7 I 48 A o % s
FAN,  softmax PRELA LA 3B R, S«

0<<out;<1 con X;out;=1

3.2 FEHFEDA

FHETH A RGE— N E IR, A2 PR . AT 2iind SR T 22 R 265 K fif
ek — AR,
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R T YNEAI S B RERY  FRATR FHIMNIST 5 £ 5t 45 .
MNISTELHESE H1 75 47 60 000 MEA I ZREE FN 575 10 000 MFEA IR SE A B [R13-3 AR

SR RS B

D232 ¥ S5 ¢ vEn
¢ rasygs5 b7 59
LA o B e A SR R S
o) ®.8 .4 .3 -60-8%
er 2 34 5 ¢ 7 # 9
0 ¢y 2 3 4 5 61§ 7
g ¢ RR3 4+ 5 g7 8 %

; ® , 2 P« & ¢ 7 8 9

=) FI3-3 MNISTHUE SEH U e o )

JEhREUG R B AE e, (ARSI — 1k 28 x 28183, RAMPTIR S B M A 244 B
. Wi, hfifess~didfe, BURBER AR KRR P I iy —128 < 28R R I IX Ik

BB EPAT AN S
R -

train-images-idx3-ubyte.gz: training set images (9912422 bytes)
train-labels-idxl-ubyte.gz: training set labels (28881 bytes)

MR -

tl1l0k-images-idx3-ubyte.gz: test set images (1648877 bytes)
t10k-labels-idxl-ubyte.gz: test set labels (4542 bytes)

TABARETAPIANINE, B DI FEIER, 5 A SN BRI L R4S o

3.3 IR MNIST #iiz&%
AR BT, BT IMNIS TR, B A fm— e 1
TEG AL,
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FAnumpy T — L EUGHRAE
>>import numpy as np
F Amatplot1ibH pyplot PRELLAZ il 4 -

>>import matplotlib.pyplot as plt

Wr, P Amnist_datalffe UK LAMAPF S G T HIL%E .
FEFRATAT LT ZRMNISTHUE 0 B4R

>>import mnist_data
SR fread_data_setsIriEg ABHESE

>>__input = mnist_data.read_data_sets("data")

Eiar b, fES NI data b BERA BRI RS

o EAERFUGHIERFREE, AT LI

>>__ _input.train.images.shape
(60000, 28, 28, 1)

>>_ input.train.labels.shape
(60000, 10)

>>__input.test.images.shape
(10000, 28, 28, 1)

>>__ _input.test.labels.shape
(10000, 10)

{8 FHIPythonZ: &l ZEmatplotlib, 7 LA A] #AL BT

>>image_0
>>image_0

__input.train.images[0]
np.resize(image_0, (28,28))

>>label_0
label set

__input.train.labels[0]
[ 0. 0. 0. 0. 0. 1. 0. 0. 0. 0.1

W 1 TR, X ULIIRATE G AP B 55

w2, bR IEG h B ECE S A S (DLEI3-4 ),
ﬁm%/\ﬂﬁplt@ﬁ, 2l image_05K & .

>>plt.imshow(image_0, cmap='Greys_r')
>>plt.show()

B

A4

>

&

JEAs,
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E3-4  MMNISTH AR EUAY RR

3.4 softmax 4y 2sE

TR ZE 5 Ji s 1 AT A ORI EMNIS TR AR o A 19K Al 1 F TensorFlow 2 fig e T
R 2SR AL

FATPRE BT/ 28 ML SN R 22 XA, FHLISRIBOF LB R A B AR 2
SR BRI Y 248 AL G PRI 3-5 9T

A B ; softmax 2 : B
: ‘. .
@

K3-5  softmax {14 M 4548k
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PIZE Bl (softmax)2 ) AL 10 IZTCAI— P softmaxf& i AL, T ICHE, ZeREIIK
JRE SO — A LR S TR At FELACER D 0o oz R 285 i A 2 O RER
N A A S B AR 2 I AR

FICE G ALZRE, TR IR -

import tensorflow as tf
import mnist_data

logs_path = 'log_simple_stats_softmax'
batch_size = 100
learning_rate = 0.5

training_epochs = 10

mnist = mnist_data.read_data_sets("data")

2 -y A IS i

i A\ D0 25413 5 MAMNISTHE SR FHU) — R AN EUR, A EURII RN A28 x 2818 %
X = tf.placeholder (tf.float32, [None, 28, 28, 1],name="input")

7 ER DR [ R A o B 028 (BU70~9 ) il s — IMERAEL. XS L i i i3 17—
AL AT, FATTAT LA 5 20 TR A6 B A — S TI0 tE 288 DRAFAE Ph 10D T 3R Kk A A
AT

Y_ = tf.placeholder(tf.float32, [None, 10])

PUE [R5 1 T B2 1R (10 RET ) i AU AR i {EAE B — iR ik A Ul R rpi
R, ST

W = tf.Variable(tf.zeros([784, 10]))

AEFEFE A W[784, 10], HH784 =28 x 28,

Bk, BEIRIRIT — 5% — G R L TRAIRE O ey - R T B2 H R 1 vE— 1T fig
HIYERE .
XX = tf.reshape(X, [-1, 7841)

FRI, HMZEE LiZEbias, ERAMEE SHIMN T ARG SR FEE . B,
(22473 A4 F RIS R AT A 22501, AT IR 19 B b AR ML 5 A o

t, piasiipie L— 2B Ak
b = tf.Variable(tf.zeros([10]))

IR, HIAUN (=10) ST RuB)Z i 2o B B A
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input . weight MbiasikE ) A/IMIEIEHE L2 )5, Hr]E LevidenceSE, HXa1L
— M EMGREER TR MEERZ,

evidence = tf.matmul (XX, W) + b

XA A — B, 10 e . HRTI S i e SCRTAL, [A]— )20 i
A P2 TCHA R R P PR

EIRNTHBIRIE | s R EUEsoftmax pREL, BffevidenceZEUH L NIELR T8 JE THY101
KM E,

Y = tf.nn.softmax (evidence,name="output")

By A R v 100771081 2H A%

RGBT HIWNZA R RE , W0E L — N EE R, SEPr b, 2 PR TR W
B, MR A I E S, TR BRI aFR

AR Z R B AT DATHAR S 0 R B 1 2 [RIAIR 22 AR B o el IR 25 73 BUE 34
%, (H—SURF o A XX 2 MR 1 1 T LA ISR A R

AE TSR cross_entropy (38 ) 1RZEMREL. & LU :

cross_entropy = -tf.reduce_mean(Y_ * tf.log(Y)) * 1000.0

TNV IBREE PR, %2 s U/ ME -

train_step = tf.train.GradientDescentOptimizer (0.005).
\minimize (cross_entropy)

ALK 22 2] K% B N0 . 005,
5 R 2 R S5 30T e ey AR, DU R 00 T A

correct_prediction = tf.equal (tf.argmax (Y, 1),\
tf.argmax(Y_, 1))

correct_prediction P ] T E A A I UETR R

accuracy = tf.reduce_mean (tf.cast (correct_prediction,\
tf.float32))

PR L&, Jr 522 H TensorBoardiE A 773 #7 -

tf.summary.scalar("cost", cross_entropy)
tf.summary.scalar ("accuracy", accuracy)
summary_op = tf.summary.merge_all ()

R, R ST sessiongxidly,  FHLAfil A IRt B g%
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with tf.Session() as sess:
sess.run(tf.global_variables_initializer())
writer = tf.summary.FileWriter (logs_path, \
graph=tf.get_default_graph())

M2 IZRd B IEAR . FEdEie o] (B IR ) h, MRS ER 74 (Siag
£ ) AP /N ERT

for epoch in range (training_epochs) :

W2 A RERE A T BRI R R S ) AR S A A /NIRRT

batch_count = int (mnist.train.num_examples/batch_size)

HETES W Hbatch_xAllbatch_y,

for 1 in range(batch_count) :
batch_x, batch_y = mnist.train.next_batch(batch_size)

TR feed_dictifi BT, HIAEINZRd fe b X M52t 715145 .
TEEEfE >

Q B R Dl i/ IME TR 22 R %K
Q i Fifwriter.add_summary i APEEE R EMENCE,
summary = sess.run([train_step, summary_op],\

feed_dict={X: batch_x,\
Y_: batch_y})

—

writer.add_summary (summary, \
epoch * batch_count + 1)
print "Epoch: ", epoch

e, AT LM AR I PR HER R accuracy o

print "Accuracy: ", accuracy.eval\
(feed_dict={X: mnist.test.images, \
Y_: mnist.test.labels})
print "done"

MR ZEMATE RS , REE B E TR PR, 72— B s T g iRl filan, nfAF A randint
PREL, Mmnist.test¥dEREHLER—IKE F o

num = randint (0, mnist.test.images.shapel0])
img = mnist.test.images [num]

TR RV RDRE i T SE B A3 28 s PR R i IR
classification = sess.run(tf.argmax(Y, 1), feed_dict={X: [img]})

sess.runRBIISE B MG B Hr B SN, tf .argmax (v, 1) REOR Ak agi ok
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RKolE, BIFATERMEIR . BT RN—PSH feed_dict=(X: [imgl}, RFRNTHIEED
PRI 2 M 2%

mRJe R A, RPN A bR 2 FIE B AR -

print 'Neural Network predicted', classification[0]
print 'Real label is:', np.argmax(mnist.test.labels[num])

FEFFRIPATE R BRI h . WLAES], SAMNISTE)S , YLk B 215591,

>>>

Loading data/train-images-idx3-ubyte.mnist _
Loading data/train-labels-idxl-ubyte.mnist

Loading data/t10k-images-idx3-ubyte.mnist

Loading data/tl0k-labels-idxl-ubyte.mnist

Epoch:
Epoch:
Epoch:
Epoch:
Epoch:
Epoch:
Epoch:
Epoch:
Epoch:
Epoch:

SR LR B U 8

W o J o Ul i WNFE O

Accuracy: 0.9246
done

The predicted and real label:
Neural Network predicted 6

Real label is: 6
>>>

FERLE 52 UG, {3 TensorBoard % 4 733 #2 H i 45 B B ik A7 0 o

IR
Bz T TensorBoard, 75 BEAE A TACHD ) SCHJe T - Loy, I8 AL R s
$> tensorboard --logdir='log_simple_stats_softmax’'

TensorBoardiz{1)5 , B G #5545 localhost : 6006, 77 TensorBoardf{E 14 T .

#r % TensorBoardif , VREEFEA FAKLEFMARE . BMREE—R Y A g ] b iy %2k
Bl
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K367 1A TS s 2RAs BT

mul 1 Mean 1
= ScalarSum., =
X __ i gradients m ScalarSum...
Ne ot nge 1
______ ) § '
Q‘V ... gradients ¥

[%3-6 softmax4rZEs K~
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3.5 TensorFlow &8I R ZFNT R
R BB LA VIR RRRL, WA B R AR 5145

351 {REFEREHE

FRAF— R, WL ] saver () 280 MR AR IS« PRAF AR 208 — il
SCPF, XA AL S (T WU o B 2 DR 3 Y AR DA LA AN S

Q softmax_mnist.ckpt: PRFAGE
0O softmax_mnist.ckpt.meta: FAEEIRIE X

TR, T IR ABARR 2 :
saver = tf.train.Saver ()

save_path = saver.save(sess, "softmax_mnist")
print ("Model saved to %$s" % save_path)

352 TFE{ER
HE—A SR, AR RIS L S5 e B 45
BT -

import matplotlib.pyplot as plt
import tensorflow as tf

import input_data

import numpy as np

import mnist_data

B, M N RE A IIMNISTE RS -

mnist = mnist_data.read_data_sets('data', one_hot=True)
T A 2

sess = tf.InteractiveSession()

TIREA T S AC R AR R, P S T A L ) A $h AL A

Kt
e

new_saver = tf.train.import_meta_graph('softmax_mnist.ckpt.meta')
SRIG AR S, P A SN e AR v A5 AR

new_saver.restore (sess, 'softmax_mnist.ckpt')
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i

I

FEBATO RN, AR EHATA R, ALl
tf.get_default_graph()

I TR PRERCRR AR (0] 25 AR A BT A ERIAET -

tf.get_default_graph() .as_graph_def ()

PRI -

F T RE chlly_conv/Eti, IR BN TRIFRATH 2B RARERE, DISCBLMZ8 A% A/

e

X = sess.graph.get_tensor_by_name ("input:0")
y_conv = sess.graph.get_tensor_by_name ("output:0")

IR ARERL, FoA TAMNIS THE 2 Fh B — AN 15
image_b = mnist.test.images[100]

SRJETEIESE Hm A LB A7 IRAFROBIAL .

result = sess.run(y_conv, feed_dict={x:image_b})

resul AR E— M KA, 100, H—BUREBREIEN0MTZ — IR,
P, FTERZR Ko BRI RS ], BRSO R8T

print (result)
print (sess.run(tf.argmax (result, 1)))

ffifiMmatplot 1ibHH A MpLt %L, LIERZEEIG .

plt.imshow(image_b.reshape([28, 28]), cmap='Greys')
plt.show()

IBATIES, ROZAF R f

>>>

Loading data/train-images-idx3-ubyte.mnist

Loading data/train-labels-idxl-ubyte.mnist

Loading data/tl0k-images-idx3-ubyte.mnist

Loading data/tl0k-labels-idxl-ubyte.mnist

[[ 5.37428750e-05 6.65060536e-04 1.42298099e-02
2.49665667e-04 6.00658204e-05 9.83844459e-01
4.59994393e-04 8.17739274e-051]]

[6]

3.05720314e-04
4.97680194e-05

B R AR TCE N9 .83844459e-01 (=90% ), XTMiEUF6, WE3-7HR,
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65

3.5.

1o

F3-7  BorREE
IR, HEBADRERIEF ST, R 28 M8 UG FUR TR 5

3 softmax JR{tHs
T T 45 i softmax 73 e 19 SE B IR -

import tensorflow as tf

import mnist_data

import matplotlib.pyplot as plt
from random import randint
import numpy as np

logs_path = 'log_mnist_softmax'
batch_size = 100

learning_rate = 0.5
training_epochs = 10

mnist = mnist_data.read_data_sets("data")

X = tf.placeholder (tf.float32, [None, 28, 28, 1],name="input")
Y_ = tf.placeholder(tf.float32, [None, 10])

W = tf.Variable(tf.zeros([784, 10]))

b = tf.variable(tf.zeros([10]))

XX = tf.reshape(X, [-1, 784])

Y = tf.nn.softmax (tf.matmul (XX, W) + b,name="output")
cross_entropy = -tf.reduce_mean(Y_ * tf.log(Y)) * 1000.0
correct_prediction = tf.equal (tf.argmax (Y, 1),\
tf.argmax(Y_, 1))
accuracy = tf.reduce_mean (tf.cast (correct_prediction,\
tf.float32))
train_step = tf.train.GradientDescentOptimizer\
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(0.005) .minimize (cross_entropy)

tf.summary.scalar ("cost", cross_entropy)
tf.summary.scalar ("accuracy", accuracy)
summary_op = tf.summary.merge_all ()

with tf.Session() as sess:
sess.run(tf.global_variables_initializer())

writer = tf.summary.FileWriter (logs_path, graph=tf.get_default_graph())
for epoch in range(training_epochs) :
batch_count = int(mnist.train.num_examples/batch_size)
for 1 in range (batch_count) :
batch_x, batch_y = mnist.train.next_batch (batch_size)
sess.run(train_step, feed_dict={X: batch_x,\
Y_: batch_y})
print "Epoch: ", epoch
print "Accuracy: ", accuracy.eval\
(feed_dict={X: mnist.test.images, \
Y_: mnist.test.labels})
print "done"

num = randint (0, mnist.test.images.shapel0])
img = mnist.test.images [num]

classification = sess.run(tf.argmax (Y, 1),\
feed_dict={X: [img]})
print 'Neural Network predicted', classification[0]
print 'Real label is:', np.argmax (mnist.test.labels[num])

saver = tf.train.Saver
save_path = saver.save

)
sess, "saved_mnist_cnn.ckpt")
print ("Model saved to %s

" % save_path)

(
(

3.5.4 softmax BEEIRXHT
F LR IAETEANEUR B, FFEPAT LA T LA T8 U .
import matplotlib.pyplot as plt
import tensorflow as tf
imort numpy as np

import mnist_data

mnist = mnist_data.read_data_sets('data', one_hot=True)

sess = tf.InteractiveSession()
new_saver = tf.train.import_meta_graph('saved_mnist_cnn.ckpt.meta')
new_saver.restore(sess, 'saved_mnist_cnn.ckpt')

tf.get_default_graph() .as_graph_def ()

X = sess.graph.get_tensor_by_name ("input:0")
y_conv = sess.graph.get_tensor_by_name ("output:0")
image_b = mnist.test.images[100]

result = sess.run(y_conv, feed_dict={x:image_Db})
print (result)
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print (sess.run(tf.argmax(result, 1)))

plt.imshow(image_b.reshape([28, 28]), cmap='Greys')
plt.show()

3.6 EM—NHEEHEMLE

ok, AT EsoftmaxZ Z HIMAANZ, MR AIT—BAHEENEE . ALK
YR I Y SRR A I B A RN, IV OB S A2 e 2

F3-LREE T IHRATEBUR A AL, A A A5 B 2 1A 28T Xk B PR PRI

#®3-1 MEZRENTRIRER

B HEZ T BEER
B2 L=200 sigmoid
iy = M=100 sigmoid
oy = N=60 sigmoid
EUT 0=30 sigmoid
2 10 softmax

HI4Z W18 PR sigmoid BREY ; )5 — W15 18 PR — 2 S softmax PR AL, B 4% A4 4
H AN M AR ROMER . —BEOL T, HP B2 B8R AN 28 P RE R AR

Q MIETEFAREPE, W28t R S 2ok R AR 5 A B RHE

Q MFEMAEEDE, WEIRMLETUA, AT B S .

AT IR — M 2% . e ALITE:

import mnist_data
import tensorflow as tf
import math

SRIG E LU LB 24K
logs_path = 'log_simple_stats_5_layers_relu_softmax'

batch_size = 100
learning_rate = 0.5
training_epochs = 10

BB T REIGAbRSE, JFEsRdnde .

mnist = mnist_data.read_data_sets("data")

BAE, M AJEIT IR R 28 S

BRI RN (1x7841 Wik, ARERF RIS



68 % 3% A TensorFlow #) & #7454 22 W #&

X = tf.placeholder(tf.float32, [None, 28, 28, 1])
XX = tf.reshape(X, [-1, 784])

P25 (0 57— )R R i S AR AR R, SwiiEEBA G, I 5% 0 A B 1 I 22 7K &
AR

Wl = tf.Variable(tf.truncated_normal ([784, L], stddev=0.1))
Bl = tf.variable(tf.zeros([L]))

—)Z T sigmoid G BRAL, K B & B AR )2
Yl = tf.nn.sigmoid (tf.matmul (XX, Wl) + B1)
0 RHCE — R s Y1, IR Swo A RS, FRIN_E XN BB 2 22 T

W2 = tf.Variable(tf.truncated_normal ([L, M], stddev=0.1))
B2 = tf.variable(tf.zeros([M]))

5 )R T sigmoid S BRAL, RIS 2

Y2 = tf.nn.sigmoid(tf.matmul (Y1, W2) + B2)

5= RS R I v . 5w A SR AR, I X B3 RS T N -

W3 = tf.Variable(tf.truncated_normal ([M, N], stddev=0.1))
B3 = tf.variable(tf.zeros([N]))

5 = )2l ad sigmoidiig BRAL, K AL IUE .
Y3 = tf.nn.sigmoid (tf.matmul (Y2, W3) + B3)
VUGS SR Y3, SwaRGEERA SRR, IS XN A B A 2E Tk AR :

W4 = tf.vVariable(tf.truncated_normal ([N, 0], stddev=0.1))
B4 = tf.variable(tf.zeros([0]))

S0 2 i sigmoid S PREL, B IR HZ

Y4 = tf.nn.sigmoid(tf.matmul (Y3, W4) + B4)

FRER B ZE O = 30T A, X2k A2l it softmaxifiiil AL, Fibh
BB

W5 = tf.Variable(tf.truncated_normal ([0, 10], stddev=0.1))

B5 = tf.variable(tf.zeros([10]))

Ylogits = tf.matmul (Y4, W5) + B5
Y = tf.nn.softmax(Ylogits)

ﬁt&_ﬂqﬁﬂgi z&jﬁ Eﬁ*thﬁﬁhnaxéﬁﬁﬁ §&ft§EEU 5&22ﬁﬂE@ffSlﬁ%cross—entropy:

cross_entropy

tf.nn.softmax_cross_entropy_with_logits(logits=Ylogits, labels=Y_ )
cross_entropy = tf.reduce_mean(cross_entropy)*100
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tf.train.AdamOptimizer{fifiKingmafliBa’s Adami.7% ( https://arxiv.org/pdf/1412.6980v
8.pdf) BRI E adamoptimizer lEHIBAMICE. train.GradientDescentOptimizerf JL
AU, bR b, FEEEH T ERRARCE R, RN T B O BRI Sk

learning_rate = 0.003
train_step = tf.train.AdamOptimizer (learning_rate).minimize (cross_entropy)

WhN, FA1E Lcorrect_predictionfEAFHER Raccuracy

correct_prediction = tf.equal(tf.argmax(Y, 1), tf.argmax(Y_, 1))
accuracy = tf.reduce_mean (tf.cast (correct_prediction, tf.float32))

SE AL B AEAT 200 A IS SEARI AT I AR TR o kb vl LBk i — 300, X
RIPEAT VAR o s AT S A3 B A AR o i ATk oA, B2 AR5 2 B R R 0% N 97 %
fifie

>>>

Loading data/train-images-idx3-ubyte.mnist
Loading data/train-labels-idxl-ubyte.mnist
Loading data/tl0k-images-idx3-ubyte.mnist
Loading data/tl0k-labels-idxl-ubyte.mnist
Epoch:
Epoch:
Epoch:
Epoch:
Epoch:
Epoch:
Epoch:
Epoch:
Epoch:
Epoch:
Accuracy: 0.9744
done

W 00 ~J o Ul WP o

>>>

3.6.1 AL
BAE, FRATAT LI AR 1 TensorBoard T o R FEARAS iz 17 SCOF e rp 4T g, I A LA

T
$> Tensorboard --logdir='log simple_stats_5_layers_relu_ softmax'

SRIE, FIHFNESS, ¥%|1localhost,
F3-8E/R T R%Y (cost function) FEUIZREREAE R AR fLEEHA,
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cost

220
200
180
160
140
120
100
80.0

60.0
40.0
20.0

0.00

La 0.000 1.000k 2.000k 3.000k 4.000k 5.000k 6.000k

K13-8  AFEVIZRHEA KR AU PR

A R FHE A E B g et 3-8 5E R EHI Y . ARARTS B R HA
XEEE, RS E A LEAR YIS 1o sl rsoin] RE RO A LSRR AL, HBER)
THOUAT BEREURARA P, HAE R AR . FIURBRE 225 . LSRR ELL, DATE B %

3.6.2 HEMHEMLIRNH
PUAE L AT 2 e AT

import mnist_data
import tensorflow as tf
import math

logs_path = 'log_simple_stats_5_layers_relu_softmax'
batch_size = 100

learning_rate = 0.5

training_epochs = 10

mnist = mnist_data.read_data_sets("data")

the images in the mini-batch
X = tf.placeholder(tf.float32, [None, 28, 28, 1])
Y_ = tf.placeholder(tf.float32, [None, 10])

lr = tf.placeholder(tf.float32)
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L = 200
M = 100
N = 60
O = 30
Wl = tf.variable
Bl = tf.variable
W2 = tf.variable .truncated_normal ([L, M], stddev=0.1))

B2 = tf.variable .ones ([M])/10)

(tf.truncated_normal ([784, L], stddev=0.1))
(tf
(tf
(tf
W3 = tf.Variable(tf.truncated_normal ([M, N], stddev=0.1))
(tf
(tf
(tf
(tf
(tf

.ones ([L])/10)

B3 = tf.vVariable .ones ([N])/10)
W4 = tf.vVariable .truncated_normal ([N, O], stddev=0.1))
B4 = tf.variable .ones ([0])/10)
W5 = tf.variable .truncated_normal ([0, 10], stddev=0.1))
B5 = tf.vVariable .zeros ([10]))

XX = tf.reshape(X, [-1, 784])

Yl = tf.nn.relu(tf.matmul (XX, Wl) + B1)
Y2 = tf.nn.relu(tf.matmul (Y1, W2) + B2)
Y3 = tf.nn.relu(tf.matmul (Y2, W3) + B3)
Y4 = tf.nn.relu(tf.matmul (Y3, W4) + B4)

Ylogits = tf.matmul (Y4, W5) + B5
Y = tf.nn.softmax(Ylogits)

cross_entropy = tf.nn.softmax_cross_entropy_with_logits(logits=Ylogits, labels=Y_)
cross_entropy = tf.reduce_mean(cross_entropy)*100

correct_prediction = tf.equal (tf.argmax (Y, 1), tf.argmax(Y_, 1))
accuracy = tf.reduce_mean (tf.cast (correct_prediction, tf.float32))
train_step = tf.train.AdamOptimizer (lr).minimize (cross_entropy)

tf.summary.scalar("cost", cross_entropy)
tf.summary.scalar ("accuracy", accuracy)
summary_op = tf.summary.merge_all ()

init = tf.global_variables_initializer()
sess = tf.Session()
sess.run(init)

with tf.Session() as sess:
sess.run(tf.global_variables_initializer())
writer = tf.summary.FileWriter (logs_path,\
graph=tf.get_default_graph())

for epoch in range(training_epochs) :
batch_count = int (mnist.train.num_examples/batch_size)
for i in range(batch_count) :
batch_x, batch_y = mnist.train.next_batch (batch_size)
_, summary = sess.run([train_step, summary_op],\
feed_dict={X: batch_x,\
Y_: batch_v})
writer.add_summary (summary, \
epoch * batch_count + 1)
#if epoch % 2 == 0:
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print "Epoch: ", epoch

print "Accuracy: ", accuracy.eval\
(feed_dict={X: mnist.test.images, \
Y_: mnist.test.labels})
print "done"

3.7 RelLU 4yse

bR A T A TR S SER R, (BT AT LI sigmoid PG pRARU 2B 1E
G, FRPIGERAEE . %R R AN 3-9 R

EIESS

#3-9 ReLURL

£ E$ 5T (Rectified Linear Unit, ReLU ) ) pRETE 2 N Ax)=max(0, x), ReLUAYJE H ik
BARME, WA EATEMITIREGER, X — 5 5sigmoid fltanh % 16 BREXANE] . 754h, 5
sigmoid/tanh#H L, ReLURT AR FKNNHBEAUES T B A SIGH R .

N FHReLU KK, T RE B 152 BRI AT DU SR A9 LA SCSO i ih A
=i

Yl = tf.nn.relu(tf.matmul (XX, Wl) + Bl)
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IR
Y2 = tf.nn.relu(tf.matmul (Y1, W2) + B2)
=)
Y3 = tf.nn.relu(tf.matmul (Y2, W3) + B3)
CHLR R

Y4 = tf.nn.relu(tf.matmul (Y3, W4) + B4)

MR tf.nn.relutiTensorFlowXTReLURYSEEL

IR R 8T R B2 98%, iz TAURS 5 AT 45 2 40 T s«

>>>

Loading data/train-images-idx3-ubyte.mnist
Loading data/train-labels-idxl-ubyte.mnist
Loading data/tl0k-images-idx3-ubyte.mnist
Loading data/tl0k-labels-idxl-ubyte.mnist
Epoch:
Epoch:
Epoch:
Epoch:
Epoch:
Epoch:
Epoch:
Epoch:
Epoch:
Epoch:
Accuracy: 0.9789

W 00 ~J O Ul i W N R o

done
>>>

3.8 AL
AT —#, FFH TensorBoard WA I AT 0 Mr o FEACHSAE AT IO SO T - Lt , By A LLF

LS

$> Tensorboard --logdir='log simple_stats_5_layers_relu_softmax'

SRIGFT YRS, %45 localhost, 7 TensorBoard i 1T

KI3-10/87R 17 ZEHERf R BEVI R A KR AL A F
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e

1.00 R I T —
0.900 s
0.800
0.700
0.600
0.500
0.400
0.300
0.200

0.100 |

La 0.000 1.000k 2.000k 3.000k 4.000k 5.000k 6.000k

KE3-10  AIEIZREEA [ ERG %

ME3- 10T LIARAE S ME H, — IR B JEMERRARR, (HAEZI1000 I ZRAEARZ 5%k
Je s HERR AR 2 U Bt

RelLU > 223 RE KT

N4 i Re LU e S B 8 R IR Uit «

import mnist_data
import tensorflow as tf
import math

logs_path = 'log_simple_stats_5_layers_relu_softmax'
batch_size = 100

learning_rate = 0.5

training_epochs = 10

mnist = mnist_data.read_data_sets("data")

X = tf.placeholder (tf.float32, [None, 28, 28, 1])
Y_ = tf.placeholder (tf.float32, [None, 10])
lr = tf.placeholder(tf.float32)

# five layers and their number of neurons (tha last layer has 10 softmax neurons)
L = 200
M = 100
N = 60
0 = 30
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Wl = tf.vVariable
Bl = tf.variable
W2 = tf.variable
B2 = tf.variable .ones ([M])/10)

W3 = tf.Variable .truncated_normal ([M, N], stddev=0.1))

(tf.truncated_normal ([784, L], stddev=0.1
(tf
(tf
(tf
(tf
B3 = tf.variable(tf.ones([N])/10)
(tf
(tf
(tf
(tf

.ones ([L])/10)
.truncated_normal ([L, M], stddev=0.1))

W4 = tf.variable .truncated_normal ([N, O], stddev=0.1))
B4 = tf.variable .ones ([0])/10)
W5 = tf.Variable .truncated_normal ([0, 10], stddev=0.1))
B5 = tf.variable .zeros ([107]))

XX = tf.reshape(X, [-1, 7841])

Yl = tf.nn.relu(tf.matmul (XX, Wl) + Bl)

Y2 = tf.nn.relu(tf.matmul (Y1, W2) + B2)

Y3 = tf.nn.relu(tf.matmul (Y2, W3) + B3)

Y4 = tf.nn.relu(tf.matmul (Y3, W4) + B4)

Ylogits = tf.matmul (Y4, W5) + B5

Y = tf.nn.softmax(Ylogits)

cross_entropy = tf.nn.softmax_cross_entropy_with_logits(logits=Ylogits, labels=Y_)

cross_entropy = tf.reduce_mean (cross_entropy)*100

correct_prediction = tf.equal (tf.argmax (Y, 1), tf.argmax(Y_, 1))
accuracy = tf.reduce_mean (tf.cast (correct_prediction, tf.float32))

train_step = tf.train.AdamOptimizer (lr).minimize (cross_entropy)

#tensorboard parameters

tf.summary.scalar ("cost", cross_entropy)tf.summary.scalar ("accuracy", accuracy)
summary_op = tf.summary.merge_all ()

init = tf.global_variables_initializer ()

sess = tf.Session()

sess.run(init)

with tf.Session() as sess:
sess.run(tf.global_variables_initializer())
writer = tf.summary.FileWriter (logs_path,\
graph=tf.get_default_graph())

for epoch in range(training_epochs) :
batch_count = int (mnist.train.num_examples/batch_size)
for i in range (batch_count) :
batch_x, batch_y = mnist.train.next_batch (batch_size)
max_learning_rate = 0.003
min_learning_rate = 0.0001
decay_speed = 2000
learning_rate = min_learning_rate+\
(max_learning_rate - min_learning_rate)\
* math.exp(-1i/decay_speed)
_, summary = sess.run([train_step, summary_op],\
{X: batch_x, Y_: batch_y,\
lr: learning_rate})
writer.add_summary (summary, \
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epoch * batch_count + 1)
print "Epoch: ", epoch

print "Accuracy: ", accuracy.eval\
(feed_dict={X: mnist.test.images, Y_: mnist.test.labels})
print "done"

3.9 dropout {1t

TES 2T BB, WIZR RS TR — 2 AT AR s on i — 74, LA 5 200 A A
B o X R I ALHRFR Frdropoutfifl. FIH, dropoutH A AT LAy 2 Es 22 F/ali i 28 e HL
W Z MR A 8L, —IEOL T, dropout/Z & FUIZM AT Z M IZZ )G

XL S ZICBRE N0, SRJE TR T — 2 FPREE LB 20 <R MM aoniy i
THREREE 0™ B 1 JZ N B dropout U BB HIBRIC , A—AN0~1R9MH. 1EEhriztrHh, — g
TLAET PG T h dropout LA SURMERMEL, HNNZMZICASHEs, BlE N0,

P, Zeid s M BR A P 2T EFT ) AL 1 BE B N — S S e lad B b, A esxbheEim A ™
HEROM o SRR, XHRA L, RIZ RSN 2 AR U IV AL, AT SR, A LRI
Fro RRHERENLL, RIAEXSEBAAETA AR AR . 1&13- 11871 T dropoutf TAEHLH] . A1
FEEATTHR AL AR p B AL 46 vh 20 . — N SRR IR, X TR —DIIZRSE], e i
dropout LTTHRANA . R, eV REr, dropout ] LI R X404 At A ) bl 22 T ) 00 2 454
RUPEAT -2, I AR BT AR R R sl S DL TR, T oA o 2 25 4

[K3-11  dropoutrs i &

dropout 7 LA T — T AR Z TR nTBE , BT LR 25 930 2 ~) I @ )k
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i, X EEREAEAE MR 28005 AR 2T R R A R
TensorFlow' ', FHT#4#Edropout/Z I pR% Nt £ .nn. dropout o

I PRER A A BT T — 2 A% 3 Fl— > dropoutZ 4, tf.nn.dropoutiREl— 5k ATKE
RN [ By i 14

AR P S IR VA FIHT T ) FUZ AL, HIXFMELL S, TEPIAS 82 22 R 5 224 A
—~dropout PR,

dropout_ratio = tf.placeholder (tf.float32)

Yl = tf.nn.relu(tf.matmul (XX, W1) + Bl)
Yld = tf.nn.dropout (Y1, dropout_ratio)

Y2 = tf.nn.relu(tf.matmul (Yld, W2) + B2)
Y2d = tf.nn.dropout (Y2, dropout_ratio)

Y3 = tf.nn.relu(tf.matmul (Y2d, W3) + B3)
Y3d = tf.nn.dropout (Y3, dropout_ratio)

Y4 = tf.nn.relu(tf.matmul (Y3d, W4) + B4)
Y4d = tf.nn.dropout (Y4, dropout_ratio)

Ylogits = tf.matmul (Y4d, W5) + B5
Y = tf.nn.softmax(Ylogits)

dropout{ A 7= A5 Qi R i -

>>>

Loading data/train-images-idx3-ubyte.mnist
Loading data/train-labels-idxl-ubyte.mnist
Loading data/tl0k-images-idx3-ubyte.mnist
Loading data/tl0k-labels-idxl-ubyte.mnist
Epoch:
Epoch:
Epoch:
Epoch:
Epoch:
Epoch:
Epoch:
Epoch:
Epoch:
Epoch:
Accuracy: 0.9666
done

W 0 ~J o U i WM O

>>>

SRAEBANTIEL T dropoutfifl, (ABLLEHRBUIIRBA ZATHIReLUMZELF . ] LIAF did
TR 45 S BOR BRI B B 73 R R R
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3.10 Ak
I F TensorBoard /341, R AU T Ay

$> Tensorboard --logdir = 'log_simple_stats_5_lyers_dropout'

KI3- 1288 T HERREEVIZAEA R AL .

accuracy
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E3-12  dropoutfi ik H A R
EI3-13)87R TR s cos t BB RS VI ZREAR RN AR {L

cost
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EI3-12F1E3- 13 - AAOE IEMR . BEEVIZEA RGN, 2 in; Fig kK
B, AN R EE R
dropout LIRS

dropoutf{L AL R RTR ME MAE SEE I e )5 — 2 o T & dropout lLIL I S e A, fIba (o gk ek
SrHTANSEER .

import mnist_data
import tensorflow as tf
import math

logs_path = 'log_simple_stats_5_lyers_dropout'
batch_size = 100

learning_rate = 0.5

training_epochs = 10

mnist = mnist_data.read_data_sets("data")

X = tf.placeholder (tf.float32, [None, 28, 28, 1])
Y_ = tf.placeholder(tf.float32, [None, 10])

1lr = tf.placeholder(tf.float32)
pkeep = tf.placeholder(tf.float32)

L 200

M = 100

N = 60

O = 30

Wl = tf.vVariable
Bl = tf.variable
W2 = tf.variable
B2 = tf.variable
W3 = tf.Variable
B3 = tf.Variable
w4 = tf.vVariable
B4 = tf.variable
W5 = tf.variable
B5 = tf.variable

tf.truncated_normal ([784, L], stddev=0.1))
tf.ones([L])/10)

tf.truncated_normal ([L, M], stddev=0.1))
tf.ones ([M])/10)

tf.truncated_normal ([M, N], stddev=0.1))
tf.ones([N])/10)

tf.truncated_normal ([N, O], stddev=0.1))
tf.ones ([0])/10)

tf.truncated_normal ([0, 10], stddev=0.1))
tf.zeros([10]))

# The model, with dropout at each layer
XX = tf.reshape(X, [-1, 28*28])

Yl = tf.nn.relu(tf.matmul (XX, Wl) + B1)
Y1ld = tf.nn.dropout (Y1, pkeep)

Y2 = tf.nn.relu(tf.matmul (Y1ld, W2) + B2)
Y2d = tf.nn.dropout (Y2, pkeep)

Y3 = tf.nn.relu(tf.matmul (Y2d, W3) + B3)
Y3d = tf.nn.dropout (Y3, pkeep)
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Y4 = tf.nn.relu(tf.matmul (Y3d, W4) + B4)
Y4d = tf.nn.dropout (Y4, pkeep)

Ylogits = tf.matmul (Y4dd, W5) + B5
Y = tf.nn.softmax(Ylogits)

cross_entropy
cross_entropy = tf.reduce_mean (cross_entropy)*100

correct_prediction = tf.equal (tf.argmax(y, 1), tf.argmax(Yy_, 1))
accuracy = tf.reduce_mean (tf.cast(correct_prediction, tf.float32))
train_step = tf.train.AdamOptimizer (1r).minimize (cross_entropy)

tf.summary.scalar("cost", cross_entropy)
tf.summary.scalar ("accuracy", accuracy)
summary_op = tf.summary.merge_all ()

init = tf.global_variables_initializer()
sess = tf.Session()

sess.run(init)

with tf.Session() as sess:
sess.run(tf.global_variables_initializer())
writer = tf.summary.FileWriter (logs_path,\
graph=tf.get_default_graph())

for epoch in range(training_epochs) :
batch_count = int (mnist.train.num_examples/batch_size)
for 1 in range(batch_count) :
batch_x, batch_y = mnist.train.next_batch (batch_size)

max_learning_rate = 0.003
min_learning_rate = 0.0001
decay_speed = 2000

learning_rate = min_learning_rate+\

(max_learning_rate - min_learning_rate)\
* math.exp(-i/decay_speed)
_, summary = sess.run([train_step, summary_op], \
{X: batch_x, Y_: batch_y,\
pkeep: 0.75, 1lr: learning_rate})
writer.add_summary (summary, \
epoch * batch_count + 1)
print "Epoch: ", epoch

print "Accuracy: ", accuracy.eval\
(feed_dict={X: mnist.test.images, \
Y_: mnist.test.labels, pkeep: 0.75})
print "done"

311 NG

FATURE T Ay S — AT A 2 P 2 40K, IR BRI 73211

tf.nn.softmax_cross_entropy_with_logits(logits=Ylogits,

labels=Y_)



3.1 & 81

— TS S — RV ARIT . — R IT, DR — A ARG, T
AR A RIS It B2 SRR A, M H AR BT E )2
A RTINS, PAERE, B R SEI N 2 NTE It X R—2, UAE LA
15156 PREL (sigmoid. softmax. ReLUZ% )., TEFRAA[FL s pREIKH T 28 308, DL ST BEfi e i
B[R]

SRIGIRATLIL T 4R AR Y FT I ol e I 8T . 2 —Fh S — AN FRURUZ , TR PR
softmax PR ; HA=FTINE e, MIASARBUZ, HBEEREA R,
Q 4~sigmoid/Z fl—{ softmax/Z

Q 41 ReLUJZ Hl— softmax)=
Q 4174 dropoutti Ak AYReLUJZ Fll—{~sofmax)/Z

T TR AN AR R 22 25 R B AR AR 2 B %, I 48 SR 27 S BORE T IR
AN o AT ) R BB, RSB LR,
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TensorFlow 5 &2 N 2%

BARAY 2 P I — PPIRIE 7 ) 4%, TEAR 22 S PR BT ——ae R AR M PR U U ——AT A
RFRIFRI . CNNAEMBLHL U —RBIRIR, SB— DRl A R4 BRZFRL)Z; R
PR e Y | AT softmax 2 I 2 M4 2

ARFERE PHIECNN R 28 1 FH T RUR A 2 WA B o Sl — AN TR B 2 ML MINIS TR 25 &R

g8, AT BN S F HECNN R 28 S BL99% 1Y 73 S UERT A . 25 M7 19 IIZR4E K A Kaggle
B, AR A AR RS IR EUIZRRLZS, MM Se Bk 2.

AT PENM R 325 UER R, SRE FH— kAR B TR a4 1 R X AR A 7l
AREEALE VLT A

O CNNfiifr

0O CNNZEF

QO —/CNNfAL LeNet

Q MERAYEE—CNN
0O CNNZEFIRS]

4.1 CNN &1

UEJUAE, RBEAY 22 W 24 0 F AR SR L A — D Belidtesh g, 1580 BOkBg 2 A HT o
B Z W I — PR IR I TR EE SR M 45, FAE IR o JE T 1 A 0 22 URHIE B o) Y
&‘ﬁ%o

PHFCNNIER I BB S ZHT, AT 20— LRV UN R REAREE:, AR AEAR DU 04
P,

AT, EIEREUGR — RS LA, RIS AL 5 R/ Nk, XL/ N TRtk o [K14-1
JerR T —MRARIE, h5 x SRR,
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Fl4-1 HEEHS

RA% BB TC R B — MR R . TERX DR EEEREE T, BE TR R X NR A,

TEROR BRI A €. fEKB R, SRR LR BRI [0, 255], oftFRE, 25510
xHE,

wJa, BORGH—H=gENRR, BRI E0ME (40, &, i) B0 %
EREEASICR AILE[O, 255 A IX ] AR AL, RIS E S BRI ( Sk ),

RGN 4-2078 o IZFERER/ N R4 > 4, BiEsEiE o3,

3/ i

FE . AT
(53%)

. AT
(%)

K4-2 REEERER

BAEFARE ZATR R EER (5 > SEAEIE ), IFIRBES 75— ERBrBO R (03 x 3R/ )
MR o R Bl s, IR RS R A 4-3 R

1 01
010
1 01

El4-3 LR
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XA B AR M BPR B ARE EAF AEAR R B  YEBA e AR R (Sl A B ) i shi,
SR RAES AT SRR . 15 AZ RN — DB, PO SR eE R

Kl4-4n TERI SR, PEETUHIE (1IR3 x 3EARRE ) 2 BEHRIEA MR, Wit
BB (3 < 3BTRS ) TERI AR (5 x SBrERE ) i,

1[i]1]olo
_Qﬂa 1 ;jl 0 4
DOEEE
o(0|1l|1(|D
g|1{1|0]|0

. BB TRFAT

Kl4-4  FAEE . SRS RERE

4.2 CNN 2243

VAT 7R 95 < SHram AFERE 9], — DCNNELE — I EA25MHETT (5 % 5=25) W%
ANZ, FAEH IS AR R AR, IR AL R R — 0= .

TEZJZ M, AR EITH i RS BRURUR A S E g1 (AE)R ).
TECNNRIZE R, E SCERBUR BT XAZ AT 48 R

TRATRER RG], BRUZECNNMLZ i EZM—Fh. 7ECNNA, il — Pl ERZ
SRR

TEERUET, BT HA IRA R E DA, XA X IR &2 5

flan, H—3 x IMERE, BIEITTaA —MRZE9 =3 x 3ME, 55—z
B IR, ARG, AT ER AN R RSB AR R — & B L, RSN
B U R X R T 52

TR Rl — AR B — 20 ST —MRHIEE

Kl4-5J8mR T — D TAEPRICNNZ . S AR/ A28 < 28183, H— 1 BRURX Hi T4

R, P AYARRAE & AT 320 R/ R 28 x 28FRHIE . I KIIE 7R 17— 3 x 3R/ BRI AU o
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AR 28 x 28(% 3% BHE (28 x28x32)

S 32N
FRIRFAE ]

e TR 63— /~
SAY RN
PARES T

El4-5 TAEHIHICNN

—/CNNJ REAL 37 JLAN G 3B . AR A2 R (0 i 0 e — 2L ) (AN P _
[l — AR Y ), FLTA S AR B — e 5 L T — A, R — A4 2

T, CNNHRERAS R BRI B (AR 2o , A — SR A R LI . JCH A o
— B AT PRECR S35/ A R LU PR AR o

735h, CNNLEARAL)Z , ZRRRERRZZ )5 o WAZRE R X s 4 X, I
Pept— MUK CRTERIOUECF SRR T5E ), RIS 12 TR TR, A [ 2 6]
DB FHE I

AR 28 i e — D BUBUZ 2 A ey, G pRBC softmax pREL, 45 RHE ZHN)Z

—~ CNN #&#8—| eNet
LRI AL 2 LeNet b (%00 . BB R —FI 2 2T 4%, 41T Tkt in g,
SRR S AR 2. [K14-6)BR T LeNet 2% i T HESE .

B B

ZE At (R

2

WMARIR FHERE

B0 1 2 3 4 5 6

[%l4-6 LeNetf 4%
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TELeNettiAIh | BAKHJZ2 HGRUZ AL ZAS 4, A E RS EEn, MY TF—1
BRI RTZ NZS (474 + softmax)Z ).

SRR A TSR Z AT R R A R
MTensorFlow BRI MAIER , XARERAYZ R ZAC BTk . SRJF X 2E 5Kk 2 g Tl
N MR, DIGRA AT RZE S

0 %% T B LeNetsg B2 A! 49 JL AA4Z 8., A Jhttp://yann.lecun.com/exdb/lenet/index.html.,

4.3 HEIREIE— CNN

AR 2 IR — N CNN, I MNISTEEAE AP AR 732 o FERTATAY E5 1 TP A ] 1 g
B, — MR softmax A FEMNIS T F5 80 Bl 5 b T ASEELZ992% ) 73 S MER 3

P LS PR CNNAR TR S R 2R 0T DLk E]99%

F4-7JER TR RTINS RUZN 0 o SR — AN FUE M SR AR AL s A %
HEE RN 32N H IS, BN RGBT 82 NI — N8 . X S8R5 ah 2208 i A 3 e
TORFE, M EMG R 28 x 28F%E] 14 x 14,

32N AR N T R S Ak S0 5 AN REAC T, TR A B R R A B X 32 4
HE, TR, %2R R b T B R A X SRR R AR R R, UG R
14 x 1457 x 7, ZERZHRHE RSB 64 .,

32/ ﬁﬂf CANNFIE  GAAREAE
32A-FHAE

%f/” =
ﬁjt(’dlﬂ:
BARG Gx3s=1 (2%2,5=2) M ijg(’fl_ﬂz
(28 x 28) convl pooll Gx3,5=1) conva’ $=2) pool2
(28 x 28 < 32) (14 x 14 x 32)) (14 % 14 x 64) (7 %7 x 64)
HERE BEAERE

Kl4-7  HiIpEAE R PR

MEA-SFTR, KOANLEREUGPE =4 (3 x 3) BEZFRRIFA TN . fExX—2d, AT
AN TR E . B RUZ M 12807 x TIREMER . BiJE, RGBT h—A K
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JE94 < 4 < 128/, FREBENRA, LR RIEA 128400 (BULR ) MEER)R,

T AR A T A AR D1 — A 10 AT AR R O R PR AT
XERE—2E, T AR T2, RIEIR s i 2 e

128/ FAIE

conv3
(7 x7x128)

BEAERE

Fl4-8 Hfa = MERUZ R EEER
], B REREPLIERE . A G BTN 432 S bR a2 2 0] AR 22 02 i AT IE AR &
HATEW, e LR AT NGRS A ML . SR, DAk sRE A s 2s R G4k, fliH:
T B A O R A, LIV 2RI
XA E S EEEAECT IR, HEIRIRZE LN R 1L,
BUAETEA D] B A T 28— S CNNZR 5 U
HE, FALIML TR ) TensoFlow 4 «

import tensorflow as tf
import numpy as np
from tensorflow.examples.tutorials.mnist import input_data

B, WEUTSH. WASEBOMNEFRNEN B (128 ) FNAHBL (256 ) BIREAKHE .

batch_size = 128
test_size = 256

SRJGE SRR SE. HAyt 28, HOWMNISTEME 156 Film M 28if 2«

img_size = 28

FRAMECR, BUAL0FRIAT R 10T P RN T —4M2%:

num_class = 10

i A BUGE SCH AT . 2K B S BB B B £10at32, JRARIEE A [None,
img_size, img_size, 1]. IHAbNoneZrRiZikE T LMAAAE BRI AL .
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X = tf.placeholder ("float", [None, img_size, img_size, 1])

SREBCE T — AR Y, FoR B MM A R AR P GO I Y B SR bR

AR B IIEIR N (None, num_classes], REFXKET DA AEEEE IR, H
TR N K FEnum_classesi— I H . lHjﬁLnum_classesBﬂlO:

Y = tf.placeholder("float", [None, num_classes])
RIE T Amnisc i, BRSSP Faatasfdke .
mnist = input_data.read_data_sets("data/")

SRR, XM HITIIZE (trx, try) AR (tex, tev):

trX, trY, teX, teY = mnist.train.images, \
mnist.train.labels, \
mnist.test.images, \
mnist.test.labels

trxFle ry FE AR I AR TR -

trX
teX

trX.reshape (-
teX.reshape (-

1, img_size, img_size, 1)
1, img_size, img_size, 1)

BAE, AU E CEEAE T
init_weight s PREREMELLS TR AL 1, IFRI R Ab N 28 AUE A RIS »

def init_weights (shape) :
return tf.vVariable(tf.random_normal (shape, stddev=0.01))

H—MERE R 2T A KRR — A TR IR, AR N3 < 3 x 1, %L
(B3 22X —JZ R AL IR . P, n] DURHA R wiE LA

w = init_weights([3, 3, 1, 321])

EARECE EF 32, WU, B AERUER PN 2T A — B RUZ 3 x 3 x
32 TCER R . A w2 E LUNF -

w2 = init_weights([3, 3, 32, 64])

ol 6 A UERIZZARA S 1O S 1 AR TR

FEABREHAT—Z03 x 3 x 64 eIk, HiihRriEgE 128
w3 = init_weights([3, 3, 64, 128])

VR R EERE . RZ 28 < 4 x 4, SR 625

w4 = init_weights([128 * 4 * 4, 625])
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fan i R e 25N, A D 2R B
w_o = init_weights([625, num_classes])
HE, IR EIG i, BT HE LT TensorFlow& H:

p_keep_conv = tf.placeholder("float")
p_keep_hidden = tf.placeholder("float")

AT AR E RS AR T X R 2 A Y5 S, BRGSO — 1 R
ZREEE R A kR | AR, DL AR B dropout B4 :
def model (X, w, w2, w3, w4, w_o, p_keep_conv, p_keep_hidden):

PRALC £ .nn. conv2d () A BTHA T TensorFlow B BURA . TERL, XHEEANMERE, HoD RN,

LR b, SE—YERR G — R K —E R, RO RS, s —dE R
Aili . S8paddingWiX B NsaME, BN A RS Ao T, DIk R/ h—2k.

convl = tf.nn.conv2d(X, w, strides=[1, 1, 1, 1], padding='SAME')

RIG, Fconv1BEBA— P relu)z . XSTHEEMAG ZEx<Mnax (x, 0)KEL, AHARX
FAUN—SARZR M EIRATRENS 22 ) N 2 Ay R

convl = tf.nn.relu(convl)

&, MMt . nn.max_poo l BAEFF X M2 R Z BEA Tt AL A -

convl = tf.nn.max_pool (convl, ksize=[1, 2, 2, 1]
, strides = [1, 2, 2, 1],
padding = 'SAME')

BOR—2 x 28 KA, BONRN2 < 2095, ERRE R AR RIS RS E
R, AT Egksiniife.

NS, I f . nn. dropout () BREL, K conviEHIp_keep_convHE A {EfE AT
convl = tf.nn.dropout (convl, p_keep_conv)

" LIES, B FRMHNERZconv2Mconvd, E X MconviAfFE

conv2 = tf.nn.conv2d(convl, w2,

strides=[1, 1, 1, 1],
padding="'SAME"')

conv2 = tf.nn.relu(conv2)

conv2 = tf.nn.max_pool (conv2, ksize=[1, 2, 2, 11,
strides=[1, 2, 2, 17,
padding="'SAME"')

conv2 = tf.nn.dropout (conv2, p_keep_conv)

conv3 = tf.nn.conv2d(conv2, w3,
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strides=[1, 1, 1, 171,
padding="'SAME")

conv3 = tf.nn.relu(conv3)

SRIG, MMM 2iEEZrC_layer, H—AFC_layer B A NRTHI— M ERUZ

FC_layer = tf.nn.max_pool (conv3, ksize=[1, 2, 2, 117,
strides=[1, 2, 2, 1],
padding="'SAME')

FC_layer = tf.reshape(FC_layer, [-1,wd.get_shape().as_list()[0]11])
PR H]dropout Bk, WG

FC_layer = tf.nn.dropout (FC_layer, p_keep_conv)

RN rc_layerfENEIA,, IR E K Ewa, FIEF, 250 Hrelufldropout
BRERT -

output_layer = tf.nn.relu(tf.matmul (FC_layer, wi))
output_layer = tf.nn.dropout (output_layer, p_keep_hidden)

Atresul tfe—MREEN 10, TR E M A B SR T 102 Ry ii—4

result = tf.matmul (output_layer, w_o)
return result
X T S SUBR PN FE PR . 3¢ SURR— LR, HAES N IE, DRI

AT B, IR ASSSURRYE 0. Pitk, PLfer) Eﬁ A ot 41 A I 2% 2 B/ M S SR
R0,

TensorFlow N B8 A38 AR FREL, T, ZREUN BB softmax, LAV H3Ed fpy x
PRI H -

py_x = model (X, w, w2, w3, w4, w_o, p_keep_conv, p_keep_hidden)
Y_ = tf.nn.softmax_cross_entropy_with_logits(logits=py_x, labels=Y)

WA, BATC LR FRAEEGE T 2300, FrULR& 4808, AT LR R Al
SR BB R EAS U TR S RS SR, R B SR L, RIS By
A S PSR B 58 SR -

cost = tf.reduce_mean(Y_)

Frfe/ME E IR e, FRATTEE X — itk o FEXAFIFH, SR E S RMS Prop
OptimizerR¥, ZPRECAIEE TR — I mdIE

RMSPropOpt imizer PR RMS PropB ik i SE Il , 125 et — N W R R R 10 H & N 2 > Ry
B, HASH - s, v LIYEMLAY courserali AR Y Lecture 6e1$E 3],
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0 A& ¥ VA fEhttps://www.coursera.org/learn/neural-networks3X 2| & # L - FH 9742,

RMSPropOpt imizer PRELFHFE B LI AR BEF 5 PE F bR > K i SOK il S 50k
EOHO0.9, BT 2T SRR 0. 001

optimizer = tf.train.RMSPropOptimizer (0.001, 0.9).minimize (cost)

AR L, B OLRIAR BT BRIAAAE— R 2] RATHAT 1/ TR BEN S, ALY
THIEREL . RusPropiRAh TIX—BREE, ROFES AShAB, (S H B A AR L
BEAFXIBBREAE /N, SGDIVBE BT R R LA T 7R #b

T vA f2http://www.cs.toronto.edu/%7Etijmen/csc321/slides/lecture_slides lec6.pdf#
B £ Tz ik eh — iy e i A ARG A E A

5 Lpredict_op, ‘EARRIRIAY LA 4E R R IR RS -
predict_op = tf.argmax(py_x, 1)

TR, WIS T E . RIS AT, FRATT R e g X 4 s &)
TensorFlow/[& 1 D& B 5 1A T o

IAETT R E LB BB T2x0% . WIZREE 5455 000N E%, BT LA F R i S {5 3
FIBE R SAER R . L, TEOCAbARA gk b, JoAT Al A e UG B — Mt . SR
MLz T B TN R TSEAL, sSGETRE, R0l LIHE B —He i G R, BRI AT
AT ZEIE B K

AE, A LIE X TensorFlowZsig T :

with tf.Session() as sess:
sess.run(tf.global_variables_initializer())
for i in range(100):

B—HENMEA, IRt raining_batchik il & ER A —A>78 B X bR 4S

training_batch = zip(range(0, len(trX), batch_size),\
range (batch_size, \
len(trX)+1,\
batch_size))

TERIPICE SR AT 4, X B 545 feed_dict. BUE, MIRXHIIGEARIZFTI0
feds, TensorFlowffl 2R &ia iE AL A L AT A8, JRIR shillfkes

for start, end in training_batch:
sess.run(optimizer, feed_dict={X: trX[start:end],\
Y: trY[start:end],\
p_keep_conv: 0.8,\
p_keep_hidden: 0.5})
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[y, FATTARAT Tl LIRS — AR .

test_indices = np.arange(len(teX))
np.random.shuffle(test_indices)

test_indices = test_indices[0:test_size]
PR —AEIRAR,  WORBIRITEIZA BRI R 2
print (i, np.mean (np.argmax(teY[test_indices], axis=1) ==\

sess.run\

(predict_op, \

feed_dict={X: teX[test_indices],
Y: teY[test_indices],
p_keep_conv: 1.0,\
p_keep_hidden: 1.0})))

NZh—A W48 P RERS ZEAE SRR NE, BLRAY IR AL T T A T3 0 IR o 7R 3R HLAs L
BRI LR

Successfully downloaded train-images-idx3-ubyte.gz 9912422 bytes.
Successfully extracted to train-images-idx3-ubyte.mnist 9912422 bytes.
Loading ata/train-images-idx3-ubyte.mnist

Successfully downloaded train-labels-idxl-ubyte.gz 28881 bytes.
Successfully extracted to train-labels-idxl-ubyte.mnist 28881 bytes.
Loading ata/train-labels-idxl-ubyte.mnist

Successfully downloaded tl0k-images-idx3-ubyte.gz 1648877 bytes.
Successfully extracted to tl0k-images-idx3-ubyte.mnist 1648877 bytes.
Loading ata/tl10k-images-idx3-ubyte.mnist

Successfully downloaded tl0k-labels-idxl-ubyte.gz 4542 bytes.
Successfully extracted to tl0k-labels-idxl-ubyte.mnist 4542 bytes.
Loading ata/tl0k-labels-idxl-ubyte.mnist

0, 0.95703125)

\
\

(

(1, 0.98046875)
(2, 0.9921875)
(3, 0.99609375)
(4, 0.99609375)
(5, 0.98828125)
(6, 0.99609375)
(7, 0.99609375)
(8, 0.98828125)
(9, 0.98046875)
(10, 0.99609375)
(90, 1.0)

(91, 0.9921875)
(92, 0.9921875)
(93, 0.99609375)
(94, 1.0)

(95, 0.98828125)
(96, 0.98828125)
(97, 0.99609375)
(98, 1.0)

(99, 0.99609375)

TE10 00058165, ARAUMERRILE] T 2999%, A4
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FE D LFZRKE
ST AR, B HTIETE A CNNY SE B IR -

import tensorflow as tf
import numpy as np
from tensorflow.examples.tutorials.mnist import input_data

batch_size = 128
test_size = 256
img_size = 28

num_classes = 10

def init_weights (shape) :
return tf.Variable(tf.random_normal (shape, stddev=0.01))

def model (X, w, w2, w3, w4, w_o, p_keep_conv, p_keep_hidden) :
convl = tf.nn.conv2d(X, w,\
strides=[1, 1, 1, 1]1,\
padding="'SAME")

convl_a = tf.nn.relu(convl)

convl = tf.nn.max_pool (convl_a, ksize=[1, 2, 2, 1],\
strides=[1, 2, 2, 11,\
padding="'SAME")

convl = tf.nn.dropout (convl, p_keep_conv)

conv2 = tf.nn.conv2d(convl, w2,\
strides=[1, 1, 1, 171,\
padding="'SAME")
conv2_a = tf.nn.relu(conv2)
conv2 = tf.nn.max_pool (conv2_a, ksize=[1, 2, 2, 1],\
strides=[1, 2, 2, 11,\
padding="'SAME")
conv2 = tf.nn.dropout (conv2, p_keep_conv)

conv3=tf.nn.conv2d(conv2, w3,\
strides=[1, 1, 1, 1],\
padding="'SAME")

conv3 = tf.nn.relu(conv3)
FC_layer = tf.nn.max_pool (conv3, ksize=[1, 2, 2, 11,\
strides=[1, 2, 2, 11,\

padding="'SAME")

tf.reshape (FC_layer, [-1, wid.get_shape().as_list()[0]])
tf.nn.dropout (FC_layer, p_keep_conv)

FC_layer
FC_layer

output_layer = tf.nn.relu(tf.matmul (FC_layer, wd))
output_layer tf.nn.dropout (output_layer, p_keep_hidden)

result = tf.matmul (output_layer, w_o)
return result
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mnist = input_data.read_data_sets ("MNIST data", one_hot=True)
trX, trY, teX, teY = mnist.train.images,\
mnist.train.labels, \
mnist.test.images, \
mnist.test.labels

trX = trX.reshape(-1, img_size, img_size, 1) # 28x28x1 input img
teX = teX.reshape(-1, img_size, img_size, 1) # 28x28x1 input img
X = tf.placeholder ("float", [None, img_size, img_size, 1])

Y = tf.placeholder("float", [None, num_classes])

w = init_weights([3, 3, 1, 321])

w2 = init_weights([3, 3, 32, 641])

w3 = init_weights([3, 3, 64, 128])

wd = init_weights([128 * 4 * 4, 625])

w_o = init_weights([625, num_classes])

p_keep_conv = tf.placeholder("float")
p_keep_hidden = tf.placeholder("float")
py_x = model (X, w, w2, w3, w4, w_o, p_keep_conv, p_keep_hidden)

Y_ = tf.nn.softmax_cross_entropy_with_logits(logits=py_x, labels=Y)
cost = tf.reduce_mean(Y_)
optimizer = tf.train.RMSPropOptimizer (0.001, 0.9).minimize (cost)

predict_op = tf.argmax(py_x, 1)

with tf.Session() as sess:
tf.initialize_all_variables().run()

for 1 in range(100):
training_batch = \
zip(range (0, len(trX),\
batch_size),\
range (batch_size, \
len(trX)+1,\
batch_size))

for start, end in training_batch:
sess.run (optimizer , feed_dict={X: trX[start:end],
Y: trY[start:end],
p_keep_conv: 0.8,\
p_keep_hidden: 0.5})

\
\

test_indices = np.arange(len(teX)) # Get A Test Batch
np.random.shuffle(test_indices)
test_indices = test_indices[0:test_size]

print (i, np.mean(np.argmax(teY[test_indices], axis=1) == \
sess.run\
(predict_op, \
feed_dict={X: teX[test_indices],
Y: teY[test_indices],
p_keep_conv: 1.0,\
p_keep_hidden: 1.0})))

\
\
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4.4 CNN FIFIR5l

REE2E 2T, T BRI — I SR PRME A ] LT AN 2 AT S PR 4 () [m) T, T2 A el R A
ERAE A IEH S s . Kaggle V-4 (https:/www.kaggle.com/, WLIKI4-9 ) v IFE BhIR T3 EH 1
SRR, SR ERSE, JEw A E.

Kaggle'V- 501 T20104F, J2— A HUEE L L6 0 X6 1, A
FENGURATESE , IR MG 2 ZABEZ 025 LB, X Sl S s e I+ A
A

ASHT B R U] 7 — S CNNAAY DU I T 5 1% ) 260 o v LA M https://inclass.kaggle.
com/c/facial-keypoints-detector/data F Z A B I ZR A% . AT LA A C BYFacebook |
A3 AR PR 8 SO T A, BRI AR AR K P AT R 4 u

Q Search kagle Competitions  Datasets  Kernels

Competitions

1 tive compatitions Gort Prize

Active Al Entered Al Categories. = @ Search competitions
T The Nature Conservancy Fisheries Monitoring $150,000
i minregi ot
Dstl Satellite Imagery Feature Detection $100,000
[dSEA] <o vosrin e i e i
Fastursd - 2 months ts go T kainals e
Two Sigma Financial Modeling Challenge $100.000
@ Outbrain Click Prediction 426,000

Kl4-9 KaggletFE i i

YIREEALE 37615k KN A48 x 481G R I IKE IS, MI— A 376140 FR R, &g
TRhITE .

FMITEFR—F RN, 0=AA ., 1=R&, 2=2IM, 3=F%, 4=3d | 5=15& ., 6=k,

TEZ MK aggle lEFE T, MIRAR PRI AOARZE AL S AL B A B BT PRA . 7RIS 5
T, AT MR INZR— M4, RS — 5K IR PR ISR AR

THRFIECNNZ R, el — ARSI 2R T AR .
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A A S AT R

import numpy as np
from matplotlib import pyplot as plt
import EmotionDetectorUtils

=, lﬂjéLﬁ—/\Emot1onDetectorUtllsﬁ€¥ﬁ, ZARF AT Fpandas A BEIE ¥ i8FT
BAE, TEUbuntul & B AU T4, “L¥épandastd:

sudo apt-get update

sudo apt-get install python-pip

sudo pip install numpy

sudo pip install pandas
sudo apt-get install python-pandas

read_dataPREUCIFVRAT T 2B B TA B . 1% PREVE & FEmot ion DetectorUtils
e, ARAT LAMAAAS A G T 2t

FLAGS = tf.flags.FLAGS
tf.flags.DEFINE_string("data_dir", "EmotionDetector/", "Path to data files")

train_images, train_labels, valid_images, valid_labels, test_images =
EmotionDetectorUtils.read_data (FLAGS.data_dir)

RIE, b RS A S AR AR -

print "train images shape = ",train_images.shape
print "test labels shape = ",test_images.shape

R YIGRER B 5H — AR S HERiR 2

image_0 = train_images([0]

label_0 = train_labels[0]

print "image_0 shape = ",image_0.shape
print "label set = ",label_0

image_0 = np.resize(image_0, (48,48))

plt.imshow(image_0, cmap='Greys_r')
plt.show()

WAL EAT376 LIR AN A48 < 481G R B KL [R5 -
train images shape = (3,761, 48, 48, 1)
WGELT376 110HKAREE, BIEEAHTROCEK:
train labels shape = (3,761, 7)

A 13 125K KN K48 x 48 MK JE MG 2H A -

test labels shape = (1,312, 48, 48, 1)
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AR PG ARANTE -

image_0 shape = (48, 48, 1)
F— AR RS G I R :
label set = [ 0. 0. 0. 1. 0. 0. 0.]

LRI R 4" pIRNE, HlmatplotZz K T HAT MK Ay 1#14-10.,

i}

1 L L
1} 10 20 30 40

Kl4-10  FMRIN R g — D EIR
THEIFRPFFA G TP RICNNEER . [El4-117R TR 2SR CNNH B T s 1 0

32AVRHIE
E 32/ E CANEAE
]
H—— |
AP jc?h ol —®
x_image (5x5.s=1) Qx25=2) AV Al
(48 x 48) h_convl hopooll  (3x3,s=1) hiceind h_pool2
(48 x48x32) @4x24x32) (Q4%24%64) (12 %12 x 64)
FE—NEBRE BE_ANERE

F4-11 ABICNNRIRTH D ETR)E

VM EAWNERZ . N2 ERE, USERG— " softmax/328)2 . A KIE (484
BF) TEFE—ABBUZHS x SINETREET ., BRUNLEE N2 MNRHE, BEAFRIE Fh XTI A8 B U
7P BRI i KM B R T oRAE , K/ INNA8 > 4RIR R el /NEI24 x 2448 K . X328/ MY
FIREEE A B RUZA B, Z)Z MR N 64 ERIE (ILE4-12 ), 255 UG 2 f st AL B4 1
—IRTREE, 2B R12 x 1218 %K.
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BNt Z AT 12 < 1218 F 64N EUR AL AL, ARG X 2E RS Bl R h— A — k)
KB R12 x 12 x 64 =9216, X FEHAEARA, BASGA2SA AT EERZ . HiiX—4a
TERE IR I R A S — S A 10 E e R, Hrp R 2oofR R —A2E, LI
FEEURATIE S, BIERS G A iR .

O

Reshape
I 12 < 12 < 645K R D 9216 x 1ff[H & 256 ZTT 1044

Fl4-12 A ARYCNNAY 5 )2
2 T RE Lweightsflbias, N HIPEIEEHIE LT ML AOFE, 0485 TR RN E .

weights = {
'wcl': weight_variable([5, 5, 1, 32], name="W_convl"),
'wc2': weight_variable([3, 3, 32, 64],name="W_conv2"),
'wfl': weight_variable\
([ (IMAGE_SIZE / 4) * (IMAGE_SIZE / 4) * 64, 256],name="W_£fcl"),
'wf2': weight_variable([256, NUM_LABELS], name="W_fc2")
}

FRRARRE, A6 A& R REYLIEIUY , BTLL 28 R SRR -

def weight_variable (shape, stddev=0.02, name=None) :
initial = tf.truncated_normal (shape, stddev=stddev)
if name is None:
return tf.Variable(initial)
else:
return tf.get_variable(name, initializer=initial)

K, F Xbias_variable:

biases = {
'becl': bias_variable([32], name="b_convl"),
'bc2': bias_variable([64], name="b_conv2"),
'bfl': bias_variable([256], name="b_fcl"),
'bf2': bias_variable ([NUM_LABELS], name="b_fc2")
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}
def bias_variable (shape, name=None) :
initial = tf.constant (0.0, shape=shape)
if name is None:
return tf.Variable(initial)
else:
return tf.get_variable(name, initializer=initial)

AN, AT E SRS, R K S A ok UDRE Do 285 () i S L4, (i HGE 3 CNN,
IF [R5 A BRAR A A N SR i o i A LG %) S0 (R B S 22 (7] E‘J%mﬂaloss@’ﬁtE
i, ILERER A N predBRAL A B Labe LY EL S :
def loss(pred, label):
cross_entropy_loss=\
tf.nn.softmax_cross_entropy_with_logits (pred, label)
cross_entropy_loss=tf.reduce_mean(cross_entropy_loss)
reg_losses = tf.add_n(tf.get_collection("losses"))
return cross_entropy_loss + REGULARIZATION * reg_losses
MR S softmax PR )S, M tf.nn.softmax _cross_entropy with logits
(pred, label) HREITH A X Hcross_entropy_loss ( bR FIXWAMERIER—RIFITH, 16
Ber FIORER ). HEAREUT

a = tf.nn.softmax(x)
b = cross_entropy (a)

FEA TR EEE T cross_entropy_lossR%, X HERIAT R SATRI7E R A B
S

TR 153 S USRI~ F- 2458 A -
cross_entropy_loss= tf.reduce_mean(cross_entropy_loss)

FBi Ikt A, L2 IENIfE 77, Bl cross_entropy_1ossPREIH A— AN .

reg_losses = tf.add_n(tf.get_collection("losses"))
return cross_entropy_loss + REGULARIZATION * reg_losses
Hrr:

def add_to_regularization_loss (W, Db):
tf.add_to_collection("losses", tf.nn.12_loss (W))
tf.add_to_collection("losses", tf.nn.12_loss (b))

¥ % %k Thrakid b9 75 ik, 3 4 Whttp://www.kdnuggets.com/2015/04/preventing-
overfitting-neural-networks.html/2

BTk, WEMBHARE ., B2 LAARER . S5R, FITA HABRZS i) SCd R4, 1
Fets H AT W -
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import tensorflow as tf
import numpy as np

import os, sys, inspect

from datetime import datetime
import EmotionDetectorUtils

e, AR AU B B BRI T AR M N 25 24

FLAGS = tf.flags.FLAGS
tf.flags.DEFINE_string("data_dir",\

"EmotionDetector/", "Path to data files")
tf.flags.DEFINE_string("logs_dir", "logs/EmotionDetector_logs/",\

"Path to where log files are to be saved")
tf.flags.DEFINE_string("mode", "train", "mode: train (Default)/ test")

BATCH_SIZE = 128
LEARNING_RATE = le-3
MAX_ITERATIONS = 1001
REGULARIZATION = le-2
IMAGE_SIZE = 48
NUM_LABELS = 7
VALIDATION_PERCENT = 0.1

B A S emot 1 on_cnn PRELSE K -

def emotion_cnn(dataset) :
with tf.name_scope("convl") as scope:
tf.summary.histogram("W_convl", weights['wcl'])
tf.summary.histogram("b_convl", biases['bcl'])

conv_1l = tf.nn.conv2d(dataset, weights['wcl'],\
strides=[1, 1, 1, 1], padding="SAME")
h_convl = tf.nn.bias_add(conv_1, biases['bcl'])
h_ 1 = tf.nn.relu(h_convl)
h_pooll = max_pool_2x2(h_1)
add_to_regularization_loss (weights['wcl'], biases['bcl'])

with tf.name_scope("conv2") as scope:
tf.summary.histogram("W_conv2", weights['wc2'])
tf.summary.histogram("b_conv2", biases['bc2'])
conv_2 = tf.nn.conv2d(h_pooll, weights['wc2'],\
strides=[1, 1, 1, 1], padding="SAME")
h_conv2 = tf.nn.bias_add(conv_2, biases['bc2'])
h_ 2 = tf.nn.relu(h_conv2)
h_pool2 = max_pool_2x2(h_2)
add_to_regularization_loss (weights['wc2'], biases['bc2'])

with tf.name_scope("fc_1") as scope:
prob=0.5
image_size = IMAGE_SIZE / 4
h_flat = tf.reshape(h_pool2, [-1, image_size * image_size * 64])
tf.summary.histogram("w_fcl", weights['wfl'])
tf.summary.histogram("b_fcl", biases['bfl'])
h_fcl = tf.nn.relu(tf.matmul\
(h_flat, weights['wfl']) + biases['bfl'])
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h_fcl_dropout = tf.nn.dropout (h_fcl, prob)

with tf.name_scope("fc_2") as scope:
tf.summary.histogram("W_fc2", weights['wf2'])

tf.summary.histogram("b_fc2", biases['bf2'])

tf.matmul (h_fcl_dropout, weights['wf2']) + biases['bf2']

pred =
return pred

IR L — A main BB, FEHAPE SCEARAE | S A S AR, DU T8 shill e
L IVERS

def main (argv=None) :

P REI S — AR AN RN SUERE . FA T2 AN EE < He 7 S as an g P31 5 75t
MbRAS, SR PR UESE FiUAG 4326 e PERE «

train_images, \
train_labels, \
valid_images, \
valid_labels, \

test_images =\
EmotionDetectorUtils.read_data (FLAGS.data_dir)

print "Train size: %s" % train_images.shape[0]
print 'Validation size: %s' % valid_images.shapel0]
print "Test size: %s" % test_images.shapel[0]

St NG e SOE AR, X AESEAE A TensorFlow &1 HH M A MG . Bt 0B i5e o0
float32, JEIR N [None, IMG_SIZE, IMAGE_SIZE, 1], HH', NoneF/niZikarhalLIgkA

EEEEMER, BNEBE N ing_sizeffE, T Hing_sizeffR, HiEEELRN:

tf.placeholder(tf.float32,\
[None, \
IMAGE_SIZE, \
IMAGE_SIZE, 1],name="input")

B, M Ainput_dataset PRYEMGRIEIAREEE S MAFA . 1205 M A B TR
4 [None, NUM_LABELS], /%R DI EEEEERE, M R% K ENUM_LABELS

input_dataset =

fyra e, Afdr, NuM_LABELSHYE M7 :

tf.placeholder(tf.float32,\
[None, NUM_LABELS])

global_step AR aib i /T T IIIEAIE AR KL . T A 1A B AL 1 5 HoAth TensorFlow s

H—BEEARE S, T8, WM trainable=Falsem= ~NTensorFlow N ELIZ AR &
global_step = tf.variable (0,

input_labels =

trainable=False)

TR dropout _probZs & T dropoutfifk :

dropout_prob = tf.placeholder(tf.float32)
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AE, a5 ML a I B, emotion_cnn () BREGR FIMZEXT input _dataset A )
SR, Blpreaébr

pred = emotion_cnn (input_dataset)

output_predBHGHIMER, T MLAMNIAMEIE, RIS s T2 hit A

=)

Kt
il

output_pred = tf.nn.softmax (pred,name="output")
loss_valZBH NHNZE (pred) FEIABUEZRIESCE (input_labels ) Z[AIfYIRZE:
loss_val = loss(pred, input_labels)

train_opZiE X T T/ Mbcost ELIIILIL SR . AR Hadamoptimizer:

train_op = tf.train.AdamOptimizer\
(LEARNING_RATE) .minimize\
(loss_val, global_step)

a5 L summary_op, JA T TensorBoardn ¥4k
summary_op = tf.merge_all_summaries()
TREEEN G, 28— TensorFlow 23k A TIZ K] :

with tf.Session() as sess:
sess.run(tf.global_variables_initializer())
summary_writer = tf.summary.FileWriter (FLAGS.logs_dir, sess.graph_def)

FE M saverFim, DIFGAR .

saver = tf.train.Saver ()

ckpt = tf.train.get_checkpoint_state (FLAGS.logs_dir)

if ckpt and ckpt.model_checkpoint_path:
saver.restore(sess, ckpt.model_checkpoint_path)
print "Model Restored!"

BTk, FATB—HINZHREA . BIFE, batch_image TRAEHIE—HEEL, Tibatch_label
Fp R A PG 7 () LSRR 4

for step in xrange (MAX_ITERATIONS) :
batch_image, batch_label = get_next_batch(train_images, \
train_labels, \
step)

B HFEA A —dict A8 &, F N TensorFlow & H ) i 7 44748 1 I AR 4

feed_dict = {input_dataset: batch_image, \
input_labels: batch_label}

i F X 8RB 4 7%k 4 o TensorFlow#f feed_dict_train P HYZEEMME L SIS
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3 N B AN At F

sess.run(train_op, feed_dict=feed_dict)
if step % 10 == 0:

train_loss, \

summary_str =\
sess.run([loss_val, summary_op], \
feed_dict=feed_dict)
summary_writer.add_summary (summary_str, \
global_step=step)
print "Training Loss: %$f" % train_loss

SEATAHON 10 ORI, TR TERESE 1SR TEYI Lt B0

if step % 100 == O:
valid_loss =\
sess.run(loss_val, \
feed_dict={input_dataset:\
valid_images, \
input_labels:\
valid_labels})

FIELossfH
print "%s Validation Loss: %f"\
% (datetime.now(), valid_loss)

TEVN SR (i PR AL

saver.save(sess, FLAGS.logs_dir\
+ 'model.ckpt',\
global_step=step)
if _ name_ == "__main__":

A ha i . TRIER], 7ELUPESE R, S ek B (LA B/ -

>>>

Train size: 3761
Validation size: 417
Test size: 1312

2016-11-05 22:39:36.645682 Validation Loss: 1.962719
2016-11-05 22:42:58.951699 Validation Loss: 1.822431
2016-11-05 22:46:55.144483 Validation Loss: 1.335237
2016-11-05 22:50:17.677074 Validation Loss: 1.111559
2016-11-05 22:53:30.999141 Vvalidation Loss: 0.999061
2016-11-05 22:56:53.256991 Validation Loss: 0.931223
2016-11-05 23:00:06.530139 Validation Loss: 0.911489
2016-11-05 23:03:15.351156 Validation Loss: 0.818303
2016-11-05 23:06:26.575298 Validation Loss: 0.824178
2016-11-05 23:09:40.136353 Validation Loss: 0.803449
2016-11-05 23:12:50.769527 Validation Loss: 0.851074

>>>

JIAN, T LASE i AR R SR 1R U Y SRR R AR B R . 7E T — TR, JRATTAT
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VA B Al 7 AR 4 P 4B AT i

441 FTEHSLFERDE
R T ST IR S 4 A SR TR A A

import tensorflow as tf
import numpy as np

import os, sys, inspect

from datetime import datetime
import EmotionDetectorUtils

FLAGS = tf.flags.FLAGS

tf.flags.DEFINE_string("data_dir", "EmotionDetector/", "Path to data files")
tf.flags.DEFINE_string("logs_dir", "logs/EmotionDetector_logs/", "Path to where log
files are to be saved")

tf.flags.DEFINE_string("mode", "train", "mode: train (Default)/ test")

BATCH_SIZE = 128
LEARNING_RATE = le-3
MAX_ITERATIONS = 1001
REGULARIZATION = le-2
IMAGE_SIZE = 48
NUM_LABELS = 7
VALIDATION_PERCENT = 0.1

def add_to_regularization_loss (W, b):
tf.add_to_collection("losses", tf.nn.12_loss (W))
tf.add_to_collection("losses", tf.nn.12_loss (b))

def weight_variable (shape, stddev=0.02, name=None) :
initial = tf.truncated_normal (shape, stddev=stddev)
if name is None:
return tf.Variable(initial)
else:
return tf.get_variable(name, initializer=initial)

def bias_variable (shape, name=None) :
initial = tf.constant (0.0, shape=shape)
if name is None:
return tf.variable(initial)
else:
return tf.get_variable(name, initializer=initial)

def conv2d_basic(x, W, bias):
conv = tf.nn.conv2d(x, W, strides=[1, 1, 1, 1], padding="SAME")
return tf.nn.bias_add(conv, bias)

def max_pool_2x2 (x) :
return tf.nn.max_pool (x, ksize=I[1, 2, 2, 1]1,\
strides=[1, 2, 2, 1], padding="SAME")
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def emotion_cnn(dataset) :
with tf.name_scope("convl") as scope:

tf.summary.histogram("W_convl", weights['wcl'])
tf.summary.histogram("b_convl", biases['bcl'])
conv_1l = tf.nn.conv2d(dataset, weights['wcl'],\

strides=[1, 1, 1, 1], padding="SAME")

h_convl = tf.nn.bias_add(conv_1, biases['bcl'])

h_ 1 = tf.nn.relu(h_convl)

h_pooll = max_pool_2x2(h_1)

add_to_regularization_loss (weights['wcl'], biases['bcl'])

with tf.name_scope("conv2") as scope:

tf.summary.histogram("W_conv2", weights['wc2'])
tf.summary.histogram("b_conv2", biases['bc2'])
conv_2 = tf.nn.conv2d(h_pooll, weights['wc2'],\

strides=[1, 1, 1, 1], padding="SAME")
h_conv2 = tf.nn.bias_add(conv_2, biases['bc2'])

# h_conv2 = conv2d_basic (h_pooll, weights['wc2'], biases['bc2'])
h_ 2 = tf.nn.relu(h_conv2)
h_pool2 = max_pool_2x2(h_2)
add_to_regularization_loss (weights['wc2'], biases['bc2'])
with tf.name_scope("fc_1") as scope:
prob=0.5
image_size = IMAGE_SIZE / 4
h_flat = tf.reshape(h_pool2, [-1, image_size * image_size * 64])
tf.summary.histogram("W_fcl", weights['wfl'])
tf.summary.histogram("b_fcl", biases['bfl'l])
h_fcl = tf.nn.relu(tf.matmul (h_flat, weights['wfl']) +\

biases['bfl'])
h_fcl_dropout = tf.nn.dropout (h_fcl, prob)

with tf.name_scope("fc_2") as scope:
tf.summary.histogram("W_fc2", weights['wf2'])
tf.summary.histogram("b_fc2", biases['bf2'])
# pred = tf.matmul (h_fcl, weights['wf2']) + biases['bf2']
pred = tf.matmul (h_fcl_dropout, weights['wf2']) + biases['bf2']

return pred

weights
'wc

= {\
1': weight_variable([5, 5, 1, 32], name="W_convl"),

'wc2': weight_variable([3, 3, 32, 64],name="W_conv2"),

'wf

1': weight_variable ([ (IMAGE_SIZE / 4) *\
(IMAGE_SIZE / 4) * 64, 256],name="W_£fcl"),

'wf2': weight_variable([256, NUM_LABELS], name="W_fc2")

biases
'bc
'bc
'bf
'bf

def los

= {

1': bias_variable([32], name="b_convl"),

2': bias_variable([64], name="b_conv2"),

1': bias_variable([256], name="b_fcl"),

2': bias_variable ([NUM_LABELS], name="b_fc2")
s (pred, label):
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cross_entropy_loss =\
tf.reduce_mean (tf.nn.softmax_cross_entropy_with_logits(logits=pred,
labels=1abel))

def

def

def

tf.summary.scalar ('Entropy', cross_entropy_loss)
reg_losses = tf.add_n(tf.get_collection("losses"))
tf.scalar_summary ('Reg_loss', reg_losses)

return cross_entropy_loss + REGULARIZATION * reg_losses

train(loss, step):
return tf.train.AdamOptimizer (LEARNING_RATE) .\
minimize (loss, global_step=step)

get_next_batch(images, labels, step):

offset = (step * BATCH_SIZE) % (images.shapel[0] - BATCH_SIZE)
batch_images = imagesl[offset: offset + BATCH_SIZE]
batch_labels = labels[offset:offset + BATCH_SIZE]

return batch_images, batch_labels

main (argv=None) :
train_images, \
train_labels, \
valid_images, \
valid_labels, \
test_images =\
EmotionDetectorUtils.read_data (FLAGS.data_dir)
print "Train size: %$s" % train_images.shape[0]
print 'Validation size: %s' % valid_images.shapel0]

o

print "Test size: %s" % test_images.shapel[0]

global_step = tf.Variable(0, trainable=False)
dropout_prob = tf.placeholder (tf.float32)
input_dataset = tf.placeholder (tf.float32,\
[None, \
IMAGE_SIZE, \
IMAGE_SIZE, 1],name="input")
input_labels = tf.placeholder (tf.float32,\
[None, NUM_LABELS])

pred = emotion_cnn (input_dataset)
output_pred = tf.nn.softmax (pred,name="output")
loss_val = loss(pred, input_labels)
train_op = train(loss_val, global_step)
summary_op = tf.summary.merge_all ()
with tf.Session() as sess:
sess.run(tf.global_variables_initializer())
summary_writer = tf.summary.FileWriter (FLAGS.logs_dir, \
sess.graph_def)
saver = tf.train.Saver ()
ckpt = tf.train.get_checkpoint_state (FLAGS.logs_dir)
if ckpt and ckpt.model_checkpoint_path:
saver.restore(sess, ckpt.model_checkpoint_path)
print "Model Restored!"

for step in xrange (MAX_TITERATIONS) :
batch_image, batch_label = get_next_batch(train_images, \
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train_labels, \
step)
feed_dict = {input_dataset: batch_image, \
input_labels: batch_label}

sess.run(train_op, feed_dict=feed_dict)
if step % 10 ==
train_loss, summary_str = sess.run([loss_val,\
summary_op]l, \
feed_dict=feed_dict)
summary_writer.add_summary (summary_str, \
global_step=step)
print "Training Loss: %f" % train_loss

if step % 100 == O:
valid_loss = sess.run(loss_val,\
feed_dict={input_dataset:\
valid_images, \
input_labels:\
valid_labels})
print "%s Validation Loss: %f"\
% (datetime.now(), valid_loss)
saver.save (sess, FLAGS.logs_dir\
+ 'model.ckpt',\
global_step=step)

if _ name_ == "__main__":
tf.app.run()

442 fEHBCSHEIBMKER

FA T TR T BtE e AR R A . P NI AR IEXT SRS, HARW IS5k, ALt
RIRE . PIAERWRMEE ARME R, BB, Bk, HMNTEmERR AR
WOCFE R, RGP, BRI X AR .

FE M TE4-13%4 . Spg A (IXR— R ERIER, AR LUAA B T ).

K4-13 I G A K&
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i Fmatplotlib F1H At NumPy Pythonf% , 3 7K (i A MG Ab A X HZ 26 A A
R B A

img = mpimg.imread('author_image.Jjpg')
gray = rgb2gray (img)

def rgb2gray (rgb) :
return np.dot (rgbl...,:3], [0.299, 0.587, 0.1141])

HEE R INE4-1450 75

ld-14  HARR K EERR RIS
B, ATLUR X R R B FRAT TR 4% o (B S 20E L—>TensorFlowis {7231 -
sess = tf.InteractiveSession()
SRJE AT LLHHT R ] A RAF OB

new_saver = tf.train.
import_meta_graph('logs/model.ckpt-1000.meta’')

new_saver.restore(sess, 'logs/model.ckpt-1000")

tf.get_default_graph() .as_graph_def ()

X = sess.graph.get_tensor_by_name ("input:0")

y_conv = sess.graph.get_tensor_by_name ("output:0")

FEMA—R MG, K AR TE A48 x 48 x 1R/ ZE Gk A -
image_test = np.resize(gray, (1,48,48,1))
EAIZWw (1000 PHEFE—IKE R, DL A B A& T2 3R0E R E 4050

tResult = testResult ()
num_evaluations = 1000
for 1 in range(0,num_evaluations) :
result = sess.run(y_conv, feed_dict={x:1image_test})
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label = sess.run(tf.argmax(result, 1))
label = label[0]

label = int(label)

tResult.evaluate (label)

tResult.display_result (num_evaluations)
JURMP IS, ST X4,

>>>

anger = 0.1%
disgust = 0.1%
fear = 29.1%
happy = 50.3%
sad = 0.1%
surprise = 20.0%
neutral = 0.3
>>>

RKRBER(E (happy = 50.3%) BN TIHRATMIEETREXAY, E245R, ZIFAREREVIFATHY _
BEREER R . AR ARG, B TIIMASE, sBUB s 2er, nTRERE
XGRS

443 RIRES
TN TSI 532 3 A AR A R

from scipy import misc

import numpy as np

import matplotlib.cm as cm

import tensorflow as tf

from matplotlib import pyplot as plt

import matplotlib.image as mpimg

import EmotionDetectorUtils

from EmotionDetectorUtils import testResult

def rgb2gray (rgb):
return np.dot (rgb[...,:3], [0.299, 0.587, 0.114])

img = mpimg.imread('author_image.jpg')
gray = rgb2gray (img)
plt.imshow(gray, cmap = plt.get_cmap('gray'))

plt.show()

sess = tf.InteractiveSession()

new_saver = tf.train.import_meta_graph('logs/model.ckpt-1000.meta"')
new_saver.restore(sess, 'logs/model.ckpt-1000")

tf.get_default_graph() .as_graph_def ()
X = sess.graph.get_tensor_by_name ("input:0")
y_conv = sess.graph.get_tensor_by_name ("output:0")
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image_test = np.resize(gray, (1,48,48,1))
tResult = testResult ()
num_evaluations = 1000
for 1 in range(0,num_evaluations) :
result = sess.run(y_conv, feed_dict={x:image_test})
label = sess.run(tf.argmax(result, 1))
label = label[0]
label = int (label)
tResult.evaluate (label)

tResult.display_result (num_evaluations)

FKATI M — 1 testResult PythonZE, DIW/REEHRME . %KW E LA Enotion
DetectorUtils.py XffH,

TR HZSE R RS
class testResult:

def __init_ (self):
self.anger = 0
self.disgust = 0
self.fear = 0
self.happy = 0
self.sad = 0
self.surprise = 0
self.neutral = 0

def evaluate(self,label):

if (0 == label):
self.anger = self.anger+l
if (1 == label):
self.disgust = self.disgust+1
if (2 == label):
self.fear = self.fear+l
if (3 == label):
self.happy = self.happy+1l
if (4 == label):
self.sad = self.sad+1l
if (5 == label):
self.surprise = self.surprise+l
if (6 == label):
self.neutral = self.neutral+l

def display_result (self,evaluations):

print ("anger = " +\

str((self.anger/float (evaluations))*100) + "%")
print ("disgust = " +\

str((self.disgust/float (evaluations))*100) + "%")
print ("fear = " +\

str((self.fear/float (evaluations))*100) + "%")
print ("happy = " +\

str((self.happy/float (evaluations))*100) + "%")
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print("sad = " +\

str((self.sad/float (evaluations))*100) + "%")
print ("surprise = " +\

str((self.surprise/float (evaluations))*100) + "%")
print ("neutral = " +\

str((self.neutral/float (evaluations))*100) + "%")

4.5 NG
RENH T AR B RS

FATE R T X PSSR B LS AT 2B HCNN, I 7 253 Rp 480 HOlE & R4 28 m) i, =
YNGR T, 25 5L e .
AT T —ANEUG 2, FFAEMNIS T AL HAE A 7k, SEEE T 99% 8 4SS R % _
AT —4CNN, R MRS ot 2 i 74025 . JATTE—3k IR A LI T % M
4%, PR T AR RGP SRR BR .
Bl 22N S B T v s U W 4 T Y N SN 1= I ) Y[ B N (| e o 1 R
FEAETR)E 434 FH o RO B gt as b A Tk — 25 EE o0, IR 7E USSR 4E T ITAh 03
PRE
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JITAT B o TR — BRI AEPEIOME, RIVREE iy A ZS [ 4ERE AN, AU AP fE
BIALZE o IR RN REE AERE BG5S IR AR R N . A eI
XA, BT LR

BRI RIZE B B BN A . IR Z RSO R ZR H BTE T, Bt A i AR, flf
P R BN SE B B AR, T RLE U JRUAR po s, Ho Hh 2R T RER Bl A R
TRAFGE T IRAEARE , R — o FoR, HrP S AR i R A RHAIE

A S S R B AL R R AL — A T LR R — N EGE)Z . TR
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Q 1958 [ b A& et

O Fyad 2 1 it

Q & A Hie

51 BHRAEZREN

FI 2 i i RO 28 5 A 3 B3 LA V28 =, o AR B 2= 5 A AR R B i 22, i AP ) (B
PR ) JEH M ZICRR D . SO GRAIR BB, BV S AR R R e

ZNER E R AE T, T RUBZ AR B, B AR M4 n] LAMREAS fheg ) O
LA —ERRE Bz A, IRAZMZE T IR 2T 4 FRUR 2 e RS o R AR AR SR
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TR/ A — A R RS o

TP 28 A 2 — A 5 1 B 2012 8044, AT sk A 75 =0 1 — sk i A P o i
LS RENE S AU SR ST A4 61 D S =3 S N N SIL ) | =2

I, AR Z R, NOy—S ER B T — R RORN, RS S 25 1 2
AR G T R AR AR EORA A )o X Rh SRS o 9 26 T 7 A — AN B A 4]
BIRAS, SRR XA WIE A TIER T

of Data with Neural Networks (2006 ), ik 7 https://www.cs.toronto.edu/~hinton/

ﬂ FHIHR AR L - FMAeG i 2 - FE4a4k T 5 X #93 X: Reducing the Dimensionality
science.pdf,

I 2B BT L AT FH 8 I P A5 0 25 MR 50 T A O 4B 8 24055

KI5-1ER T —A A b s p S8 TARREC . A O B i e e 2 i A Bl St by
B, XERIxTIhnEm ARIRELE s ARSBBL, RO BT (R4 ) RO%E h UG s A o

—b Imith 2 —>E—> iR 22 —

JRREEA ER=Si0LTVN

IR

I5-1 F s b ) S A A B B

52 ZI—1E%miE:3

NZE—> A b B B A AR o & FUR— N Hh A ARH R B M 22 k2% . 1) 2R i
ARG I

HRA—TRAZ, BEEAINRBUZ, RIGE—ERNHREZIR, FUJZ 228 AR e
Hy, EEIFRATEE -5, SRS —ZMEAZHE . B8R AZMEs, iR MBS

ABIEFIMNIS TR S . e AITA T2 25 pR A

import tensorflow as tf

import numpy as np

import matplotlib.pyplot as plt
import mnist_data

RIS UERSMNISTEEE . i input_dataPREERA 15 B 5k .
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from tensorflow.examples.tutorials.mnist import input_data
mnist = input_data.read_data_sets ("MNIST data/",one_hot=True)

T B E MBS
learning_rate = 0.01

training_epochs = 10
batch_size = 256
display_step = 1
examples_to_show = 4

BEBCRAIE YR/ NN

n_hidden_1 = 256
n_hidden_2 = 128

A EUR RN
n_input = 784

RZHR/INA28 x 28 = T8MEEK .

FATZE A g A G E S AT AR B K ) B BB N float, B (None,

n_input]. NoneZHFI/RIZIKE ] LIS EUR B9 IE1A

X = tf.placeholder ("float", [None, n_input])

SRIG , 5 SO 25 AU F 22 o AR S50 60 3 SRt 2 AL 2 A Lo TETE, AU
HEAYWMEt £ . random_normaliEHL, Z%pREGR MR M IEZS A0 B REALIE -

weights = {

}

'encoder_hl': tf.Variable\

(tf.random_normal ( [n_input, n_hidden_11)),

'encoder_h2': tf.Variable\
(tf.random_normal ( [n_hidden_1,
'decoder_hl': tf.Variable\
(tf.random_normal ( [n_hidden_2,
'decoder_h2': tf.Variable\
(tf.random_normal ( [n_hidden_1,

HZIM, R G2 -

biases = {
'encoder_bl': tf.Variable\
(tf.random_normal ([n_hidden_1])),

'encoder_Dpb2': tf.variable\

n_hidden_21)),
n_hidden_11)),

n_inputl])),

(tf.random_normal ( [n_hidden_21)),

'decoder_bl': tf.Variable\

(tf.random_normal ([n_hidden_1])),

'decoder_b2': tf.Variable\
(tf.random_normal ( [n_input])),
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K R LA R AN AN . IR 2% . — DRt Fl— A As .
G f S ST A . B MMNISTEE AR RA— AKX, RJG XA T2 -

encoder_in = tf.nn.sigmoid(tf.add\
(tf.matmul (X, \
weights['encoder_hl']),\
biases['encoder_bl']))

Bln s FE— R AR SR P T IR . W AR XA O 4 R 784, HEATAERETRRE)R , Wt
[ 2256

(W*x + b) = encoder_in

HAbWEAN FE Tk S encoder_h1, bAffZEKEencoder_bl,

AT IXRPERAT , R A RS S R A et 00— A IR A o 2 s i 26 20 il 2 25t i) 54
1% A 5Kt encoder_ingoR YRR 55 — A MR Al AR 2 S/ NI R
et macmul (encoer_in,

weights['encoder_h2']),\
biases|['encoder_b2']))

W AEEencoder _inM4ERE AR 256, IAEHEAAE128:

(W * encoder_in + b) = encoder_out

AW EAE K encoder_h2, bfiEME K encoder_b2,
R, Gl B B A3 PR sigmoid PR AL
FFRL SR AT AR E TN R 25 A S o B a0 A BSR4, LASJAS I I 28 i AR/ INAH ] i 114
AR — IR KN A 128 encoder_out kRO I F R IYGKREE, K/NR256:
decoder_in = tf.nn.sigmoid(tf.add
(tf.matmul (encoder_out, \

weights['decoder_hl1']),\
biases['decoder_bl']))

RS AT R
(W * encoder_out + b) = decoder_in

HAwF A E K decoder_hl, K/INA256 x 128 bt FMZE kR decoder b1, K/INHA256,

fip G — R M PR (KN R256 ) Wil g, R iR (R/NAT84 ),
PRREZEAT AAEGES , o It i ARSI R R/
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decoder_out = tf.nn.sigmoid(tf.add \
(tf.matmul (decoder_in, \
weights['decoder_h2']1),\
biases['decoder_b2']))

v_predB B E A ldecoder_out H55:

v_pred = decoder_out

SR A B A D O BAEAN S, Mg St i . I, IATA I X
y_true = X

A it 1Y AR A i — 20 RS, RS R ke . ik, T8/ Mbcostft
WERE. ARG, E X cost BTNy trueflly predZ Bl iR

cost = tf.reduce_mean(tf.pow(y_true - y_pred, 2))
bet{tcost 3& ﬁﬁfﬁji RMSPropOptlmlzer%@
optimizer = tf.train.RMSPropOptimizer (learning_rate).minimize (cost)

IR EHE R T

init = tf.global_variables_initializer()
with tf.Session() as sess:
sess.run(init)

BCEM BRI, DIIZRIZM 4

total_batch = int (mnist.train.num_examples/batch_size)
FHHRINGIERAR (VR t raining_epochs B E A 10 ):
for epoch in range (training_epochs) :

FERAHEN AR TG R «

for 1 in range(total_batch):

batch_xs, batch_ys =\
mnist.train.next_batch (batch_size)

BT IR, Wit L vat ch_xsiREHI T

_, ¢ = sess.run([optimizer, costl],\
feed_dict={X: batch_xs})

BIRE IR 25

if epoch % display_step == 0:
print ("Epoch:", '%04d' % (epoch+1),\
"cost=", "{:.9f}".format (c))

print ("Optimization Finished!")
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RGBT gt A AL B, DAy, BRI — R EIR . HAbexample
to_show BB E M4

encode_decode = sess.run(y_pred, feed_dict=\
{X: mnist.test.images|[:examples_to_show]})

fill fmatplotlib A ZIRE,  LLE iR 5 S F R R 114

f, a = plt.subplots(2, 4, figsize=(10, 5))
for 1 in range (examples_to_show) :

al0][i].imshow(np.reshape (mnist.test.images[i], (28, 28)))
all][i].imshow(np.reshape (encode_decodel[i], (28, 28)))
f.show()
plt.draw()
plt.show()

IBATEE, ROZAFEI LU f i

Extracting MNIST_data/train-images-idx3-ubyte.gz
Extracting MNIST_data/train-labels-idxl-ubyte.gz
Extracting MNIST _data/tl0k-images-idx3-ubyte.gz
Extracting MNIST data/t10k-labels-idxl-ubyte.gz

('Epoch: '0001', 'cost=', '0.196781039")
('Epoch:', '0002', 'cost=', '0.157454371")
('Epoch:', '0003', 'cost=', '0.139842913")
("Epoch:', '0004', 'cost=', '0.132784918")
("Epoch:', '0005', 'cost=', '0.123214975")
('Epoch:', '0006', 'cost=', '0.117614307")
('Epoch:', '0007', 'cost=', '0.111050725")
("Epoch:', '0008', 'cost=', '0.111332968")
('Epoch:', '0009', 'cost=', '0.107702859")
('"Epoch:"', '0010', 'cost=', '0.106899358")

Optimization Finished!

IR REER, AT RIS, S AT RS IR, anEs-2BR .

0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25

0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 1520 25

K52 Jthn AN (5
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MTUFER], B2 MR EEAE (FEAEBRECT3 ). il LU I 2R 9 sk el 4 45
SHRORUGERI R

BYmiDER IR
PAR 2 ISE B F b i) 58 2R A U «

import tensorflow as tf
import numpy as np
import matplotlib.pyplot as plt
from tensorflow.examples.tutorials.mnist import input_data
mnist = input_data.read_data_sets("MNIST data/", one_hot=True)
mnist = mnist_data.read_data_sets("data/")
learning_rate = 0.01
training_epochs = 10
batch_size = 256
display_step = 1
examples_to_show = 10
n_hidden_1 = 256 # 1st layer num features
n_hidden_2 = 128 # 2nd layer num features
n_input = 784 # MNIST data input (img shape: 28%*28)
X = tf.placeholder("float", [None, n_input])
weights = {
'encoder_hl': tf.variable\
(tf.random_normal ( [n_input, n_hidden_11)),
'encoder_h2': tf.Variable\
(tf.random_normal ([n_hidden_1, n_hidden_2])),
'decoder_hl': tf.Variable\
(tf.random_normal ([n_hidden_2, n_hidden_1])),
'decoder_h2': tf.variable\
(tf.random_normal ([n_hidden_1, n_inputl])),
}
biases = {
'encoder_bl': tf.Variable\
(tf.random_normal ([n_hidden_1])),
'encoder_pb2': tf.variable\
(tf.random_normal ([n_hidden_21)),
'decoder_bl': tf.vVariable\
(tf.random_normal ([n_hidden_1])),
'decoder_b2': tf.Variable\
(tf.random_normal ([n_input])),
}
encoder_in = tf.nn.sigmoid(tf.add\
(tf.matmul (X, \
weights['encoder_hl']),\
biases|['encoder_bl']))
encoder_out = tf.nn.sigmoid(tf.add\
(tf.matmul (encoder_in, \
weights['encoder_h2']),\
biases['encoder_b2']))
decoder_in = tf.nn.sigmoid (tf.add\
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(tf.matmul (encoder_out, \
weights['decoder_hl1']),\
biases['decoder_bl']))
decoder_out = tf.nn.sigmoid(tf.add\
(tf.matmul (decoder_in, \
weights['decoder_h2'1),\
biases['decoder_b2']))
v_pred = decoder_out
y_true = X
cost = tf.reduce_mean(tf.pow(y_true - y_pred, 2))
optimizer = tf.train.RMSPropOptimizer (learning_rate) .minimize (cost)
init = tf.initialize_all_variables/()
with tf.Session() as sess:
sess.run(init)
total_batch = int (mnist.train.num_examples/batch_size)

for epoch in range(training_epochs) :
for i in range(total_batch) :
batch_xs, batch_ys =\
mnist.train.next_batch (batch_size)
c = sess.run([optimizer, cost],\
feed_dict={X: batch_xs})

—

if epoch % display_step == 0:
print ("Epoch:", '%04d' % (epoch+1),\
"cost=", "{:.9f}".format (c))
print ("Optimization Finished!™")
encode_decode = sess.run(

y_pred, feed_dict=\
{X: mnist.test.images|[:examples_to_show]})

f, a = plt.subplots(2, 4, figsize=(10, 5))
for i in range(examples_to_show) :

al0][1i].imshow(np.reshape (mnist.test.images[i], (28, 28)))
all][i].imshow(np.reshape (encode_decodel[i], (28, 28)))
f.show ()
plt.draw()
plt.show ()

5.3 BB RmEI[NEEM

5 A Fb s SRR — DRI I, TEAASE BT AN o SCBR L, B TR 250 1 S
TR “BEHLRRA B A b, P AR ACERELIRIR Y, 10 A R — i A BRI IR RRAS 2
i B BLA FAR o

EOVISE, — >0 A A AR E SSRGS S, XA R EEEE; S,
Fap AR 2 B At T s AP S0

TRk, JRR—ARME A e S8
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54 HEXRRBEHRIEES

K ZE B GG TR — R/ R T8AR R A A BB EILIUR,, SRIG T — i 2%
JEX AT . RERAEA DA UG N 78428 3256 8 3%

TEFRRSITBE, FA 1 R 2 o &, K R PR Y R/ D256 48 0] 784
BALR —HRE, e ARG Y -

import numpy as np

import tensorflow as tf

import matplotlib.pyplot as plt

from tensorflow.examples.tutorials.mnist import input_data

BCEFEARR MRS

n_input = 784
n_hidden_1 = 256
n_hidden_2 = 256
n_output = 784
W E SRS
epochs = 110
batch_size = 100
disp_step = 10

I EEN SR AR EE . RN AT Hilfftensorflow. examples. tutorials.mnist/fE
5 Ainput_datadFfik:

print ("PACKAGES LOADED")

mnist = input_data.read_data_sets('data/', one_hot=True)

trainimg = mnist.train.images

trainlabel = mnist.train.labels

testimg = mnist.test.images

testlabel = mnist.test.labels
print ("MNIST LOADED")

SRIG M A UG e SO A AS . B A il f1oat, JEARA (None, n_input],
ZHNoneFniZ Ik B I AT EEEEIG, HA A FEIRIA/Nn_input

x = tf.placeholder ("float", [None, n_input])

SRR G, FRATTAE G S it i R 2 i dropout B . KL, A2 AR PR ZETT 1
thﬁiﬁ"”ﬂ’ﬁﬁﬁimxﬁh SRy

dropout_keep_prob = tf.placeholder("float")

FEICEEE SRR 1, B I 45 AT R R 25 -
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weights = {
'hl': tf.vVariable(tf.random_normal ([n_input, n_hidden_1])),
'h2': tf.vVariable(tf.random_normal ([n_hidden_1, n_hidden_21)),
'out': tf.Variable(tf.random_normal ([n_hidden_2, n_output]))

}

biases = {
'bl': tf.Variable(tf.random_normal ([n_hidden_11)),
'b2': tf.Variable(tf.random_normal ([n_hidden_21)),
'out': tf.Variable(tf.random_normal ([n_output]))

}
PCE AW 2E € £ . random_normal £, 1% PREGR [P IR M IEZS 4370 FOBENLIE

it B AMNISTER AR A, SRR AT B e, R A T AR M R 4 A

encode_in = tf.nn.sigmoid\
(tf.add(tf.matmul\
(x, weights['h1']),\
biases['bl']))
encode_out = tf.nn.dropout\
(encode_in, dropout_keep_prob)

TEAFRS B B L [RIAE 20 B

decode_in = tf.nn.sigmoid\
(tf.add(tf.matmul\
(encode_out, weights['h2']),\
biases['b2']1))

18 1 dropoutid B /it A LA .

decode_out = tf.nn.dropout (decode_in, \
dropout_keep_prob)

WA, BIEBIKEyY_pred:

y_pred = tf.nn.sigmoid\
(tf.matmul (decode_out, \
weights['out']) +\
biases['out'])

IRIFE X—"Pcost ERZHL, LIHESSEIILERE
cost = tf.reduce_mean(tf.pow(y_pred - vy, 2))

{fiFlRMSPropOptimizerds, fx/IMbcostR%E:

optmizer = tf.train.RMSPropOptimizer (0.01).minimize (cost)
e, WIERALRT E SRS

init = tf.initialize_all_variables()

Bk, % B TensorFlowis {745k :
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with tf.Session() as sess:
sess.run(init)
print ("Start Training")
for epoch in range (epochs) :
num_batch = int (mnist.train.num_examples/batch_size)
total_cost = 0.
for 1 in range (num_batch) :

TERUNGRI, MIZRAE e — MBI AR A A T 1 2% -

batch_xs, batch_ys =\
mnist.train.next_batch (batch_size)

X B —A SRS (AT 5 A B nunpy 3 H B random bR, FEHLBI R bat ch_xs B4

batch_xs_noisy = batch_xs +\
0.3*np.random.randn (batch_size, 784)

Rk SRR B T8, SRR T2 (sess.run):

feeds = {x: batch_xs_noisy, \

y: batch_xs,\

dropout_keep_prob: 0.8}
sess.run (optmizer, feed_dict=feeds)
total_cost += sess.run(cost, feed_dict=feeds)

10, R 2 R SRR -

o

if epoch % disp_step ==
print ("Epoch %02d/%02d average cost: %.6f"\

o

% (epoch, epochs, total_cost/num_batch))
fh, TR SR A .
print ("Start Test")

SIHZAEAL,  BEAL I AR h R — N

randidx = np.random.randint\

(testimg.shape[0], size=1)
orgvec = testimg[randidx, :]
testvec = testimgl[randidx, :]
label = np.argmax (testlabel [randidx, :], 1)
print ("Test label is %d" % (label))
noisyvec = testvec + 0.3*np.random.randn (1, 784)
SR, TR G st T il sl .
outvec = sess.run(y_pred, feed_dict={x: noisyvec,\

dropout_keep_prob: 1})

ARIEIL, T plotresul t BRECE 2 W R IR MG . M7 UG FIFum 4% .

plotresult (orgvec,noisyvec, outvec)
print ("restart Training")
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BT, NOZE RS PR RI4S

PACKAGES LOADED

Extracting data/train-images-idx3-ubyte.gz
Extracting data/train-labels-idxl-ubyte.gz
Extracting data/tl0k-images-idx3-ubyte.gz
Extracting data/tl0k-labels-idxl-ubyte.gz
MNIST LOADED

Start Training

NI IL, Ak HE 1 1oL 0 0N RIS S RO R -

Epoch 00/100 average cost: 0.212313
Start Test
Test label is 6

P 5-3 2 S PG R = [ 4R AR I, 12880796 ).

e
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o
10 A B
P 0 s 10 15 20 25 15
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08 " 12
07 , " 09
= 06 g o = 06
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e ] - ! 00
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= -03
5 02 i
= L -06
01

E5-3  Jrhn g g
FE5-4 578 T —" N #SUR LB 2 i IRIE .

A ER
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Fs5-4 EHEEG



124 % 5% 4EAL TensorFlow 8 %5 %%

TELOO N INZRIS R, FATIFAT T — LA .

Epoch 100/100 average cost: 0.018221
Start Test
Test label is 9

[FIFE, B7n iR A s g, K s-5s.

JEha B & 1o
0 5 16 15 20 25
0 09
08
5
0.7
0 06
05
0.4
03
r
0.2
o1

E5-5  JRARFg RS EHR
TR E— P EEG R B HEE, MES-6FTR .

HEATER
100 15 20 25 0.9

0.8
0.7
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0.2

0.1

0.0

Es5-6 EEEGR

KRB SRR RIS
T4 T S B 1 250 B8 A0 SE RS IR A -
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import numpy as np
import tensorflow as tf
import matplotlib.pyplot as plt
from tensorflow.examples.tutorials.mnist import input_data
#Plot function
def plotresult (org_vec,noisy_vec,out_vec):
plt.matshow(np.reshape (org_vec, (28, 28)),\
cmap=plt.get_cmap('gray'))
plt.title("Original Image")
plt.colorbar ()
plt.matshow (np.reshape (noisy_vec, (28, 28)),\
cmap=plt.get_cmap('gray'))
plt.title("Input Image")
plt.colorbar ()

outimg = np.reshape (out_vec, (28, 28)
plt.matshow(outimg, cmap=plt.get_cmap('gray'))
plt.title("Reconstructed Image")
plt.colorbar ()

plt.show()

# NETOWORK PARAMETERS
n_input = 784
n_hidden_1 = 256
n_hidden_2 = 256
n_output = 784

epochs = 110
batch_size = 100
disp_step = 10

print ("PACKAGES LOADED")

mnist = input_data.read_data_sets('data/', one_hot=True)
trainimg = mnist.train.images

trainlabel = mnist.train.labels

testimg = mnist.test.images

testlabel = mnist.test.labels

print ("MNIST LOADED")

# PLACEHOLDERS

x = tf.placeholder("float", [None, n_input])
vy = tf.placeholder("float", [None, n_output])
dropout_keep_prob = tf.placeholder ("float")

("
("

# WEIGHTS
weights = {
'hl': tf.vVariable(tf.random_normal ([n_input, n_hidden_11)),

'h2': tf.vVariable(tf.random_normal ([n_hidden_1, n_hidden_21)),
'out': tf.Variable(tf.random_normal ([n_hidden_2, n_output]))
}
biases = {
'bl': tf.Variable(tf.random_normal ([n_hidden_11)),
'b2': tf.Variable(tf.random_normal ([n_hidden_2])),
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'out': tf.Variable(tf.random_normal ([n_output]))

encode_in = tf.nn.sigmoid\
(tf.add(tf.matmul\
(x, weights['h1']),\
biases['bl']))

encode_out = tf.nn.dropout\
(encode_in, dropout_keep_prob)

decode_in = tf.nn.sigmoid\
(tf.add(tf.matmul\

(encode_out, weights['h2']),\
biases['b2']))
decode_out = tf.nn.dropout (decode_in, \

dropout_keep_prob)

yv_pred = tf.nn.sigmoid\
(tf.matmul (decode_out, \
weights['out']) +\
biases['out'])

# COST
cost = tf.reduce_mean(tf.pow(y_pred - vy, 2))

# OPTIMIZER
optmizer = tf.train.RMSPropOptimizer (0.01).minimize (cost)

# INITIALIZER
init = tf.global_variables_initializer()

# Launch the graph
with tf.Session() as sess:
sess.run(init)
print ("Start Training")
for epoch in range (epochs) :
num_batch = int (mnist.train.num_examples/batch_size)
total_cost = 0.
for 1 in range (num_batch) :

batch_xs, batch_ys = mnist.train.next_batch (batch_size)

batch_xs_noisy = batch_xs\
+ 0.3*np.random.randn (batch_size,
feeds = {x: batch_xs_noisy, \
yv: batch_xs,\
dropout_keep_prob: 0.8}
sess.run (optmizer, feed_dict=feeds)
total_cost += sess.run(cost, feed_dict=feeds)

# DISPLAY

o

if epoch % disp_step == 0:
print ("Epoch %02d/%02d average cost: %.6f"\

o

% (epoch, epochs, total_cost/num_batch))
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# Test one
print ("Start Test")
randidx = np.random.randint\

(testimg.shapel[0], size=1)
orgvec = testimglrandidx, :]
testvec = testimg[randidx, :]
label = np.argmax(testlabel [randidx, :], 1)

print ("Test label is %d" % (label))
noisyvec = testvec + 0.3*np.random.randn (1, 784)
outvec = sess.run(y_pred,\
feed_dict={x: noisyvec,\
dropout_keep_prob: 1})

plotresult (orgvec,noisyvec, outvec)
print ("restart Training")
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5.5.2 f#RLEE

F A A 3T HES SRR o RN SCERURAE, FA AR iEEc, LIRS
SR RGOS BR T 20 DR ERCR:, AR 2 BUR G REAR, W&l s-8FT7s

CAAERE 324V m*ﬁﬁ

== — ﬂ%“ﬂ |
A~ RJ=
B0 pahE RERE
RERE
figEnid 2%

K5-8 bR B RO
WAE, BEFER-DER AR, B LR AR,

import matplotlib.pyplot as plt

import numpy as np

import math

import tensorflow as tf

import tensorflow.examples.tutorials.mnist.input_data as input_data

SR G AN ZRANI AR «

mnist = input_data.read_data_sets("data/", one_hot=True)
trainimgs = mnist.train.images

trainlabels = mnist.train.labels

testimgs = mnist.test.images

testlabels = mnist.test.labels

ntrain = trainimgs.shape([0]

ntest = testimgs.shape([0]

dim = trainimgs.shapel[l]

nout = trainlabels.shapell]

A PG RE L— R

x = tf.placeholder (tf.float32, [None, dim])

AR RIY I T N float32, UM N [None, dim], HFNoneF/RiZikET LI AT
FoepEG, B0 EGENKE Main® e, RE, M EGE L h A, A8 R IR
Wi B [None, dim], Hli ABHRICIRAER

v = tf.placeholder (tf.float32, [None, dim])
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SRJF RE L keepprobiim, DAk & LR M2 Zrid 72 H dropout iy He ) «
keepprob = tf.placeholder (tf.float32)

3N, T B AN R Z A A

nl = 16
n2 = 32
n3 = 64
ksize = 5

RZ% ST NE . BT ANE N TRENERZE, F =N TSR ERZ .

weights = {
'cel': tf.vVariable (tf.random_normal\
([ksize, ksize, 1, nl],stddev=0.1)),
'ce2': tf.variable(tf.random_normal\
([ksize, ksize, nl, n2],stddev=0.1)),

'ce3': tf.Variable(tf.random_normal\
([ksize, ksize, n2, n3],stddev=0.1)),
'cd3': tf.vVariable(tf.random_normal

([ksize, ksize, n2, n3],stddev=0.1)),
'cd2': tf.variable(tf.random_normal\

([ksize, ksize, nl, n2],stddev=0.1)),
'cdl': tf.vVariable(tf.random_normal\

([ksize, ksize, 1, nl],stddev=0.1))

}

biases = {
'bel': tf.variable\
(tf.random_normal ([nl], stddev=0.1)),

'be2': tf.vVariable\
(tf.random_normal ([n2], stddev=0.1)),
'be3': tf.variable\

(tf.random_normal ([n3], stddev=0.1)),
'bd3': tf.variable\
(tf.random_normal ( [n2], stddev=0.1)),

'bd2': tf.Variable\
(tf.random_normal([nl], stddev=0.1)),
'bdl': tf.variable\
(tf.random_normal ([1], stddev=0.1))

}

T cackRELBIEE T A an. LM AR _x . AR _wHlk2:_orEdksit
u&_keepprobﬁﬁiﬂ( :

def cae(_X W, _b, _keepprob):

BRI EE R TMEER , WAETE R /INA28 = 281 R, I T — G2 i — 2 Ab 3L
_input_r = tf.reshape(_X, shape=[-1, 28, 28, 11])

FH—NERIZ N _cel, /H\ﬁ/\ﬂ?_input_rﬁ'{{%, 2PN



130 % 5% 4EAL TensorFlow 8 %5 %%

_cel = tf.nn.sigmoid\
(tf.add(tf.nn.conv2d\
(_input_r, _W['cel']l,\
strides=[1, 2, 2, 11,\
padding="'SAME"') , \
_bl'bel']))

TERAERS Sh 305 2 FZ AT, Jeilbf T dropoutdfF «
_cel = tf.nn.dropout (_cel, _keepprob)
TEHE TR gt 2, 7 AR &S A A dropoutFRAF: «

ce2 = tf.nn.sigmoid\
(tf.add(tf.nn.conv2d\
(_cel, _W['ce2'],\
strides=[1, 2, 2, 17,\
padding="'SAME"'), \
_bl'be2']))
ce2 = tf.nn.dropout (_ce2, _keepprob)

ce3 = tf.nn.sigmoid\
(tf.add(tf.nn.conv2d\
(_ce2, _W['ce3'],\
strides=[1, 2, 2, 1],\
padding="'SAME"'), \
_bl['be3'1))
ce3 = tf.nn.dropout (_ce3, _keepprob)

FRIERECE T CHr A EIE ) BamZe4, 1MiJatn R AT AR A28 x 288 227 x 7, TERFRSITEL,
JE4R (Sgmh% ) IHASIE R AU AT Be 5 )5 AR TA]

SHALIX — i, W SR A3 2 TensorFlow PR 4 conv2d_transpose:

tf.nn.conv2d_transpose (value, filter, output_shape, strides, padding='SAME')

Xt P BN B . SRR convadiit & (KT ) H4E.

ZPRESETR

Q value: FEHCHPELSRL, R i, S, FORE, f AGEIE ) i Pa4Eikat

Q filter: FAM SvaluetdF, AN (REE, FEEE, Hthi@iE, fAEE) /Y PuZEsk .

in_channelsAY4EEE AT valuetHVCHL

O output_shape: —4Eiki, RREPERAERF A HIEAR

Q strides: —MEAGIER, WAKET-4EENE DML K,

Q padding: —MFAFH, BHAMMIEARvalidflsame,

Q conv2d_transpose: RFEl—HlvalueSHSEAIAR H K &

Fr— N ERZE _casin A N ERUZE _ce3. ZZiRIKE_ca3, HILIRA (1,7,7,32):



55 EBRAHAE 131

_cd3 = tf.nn.sigmoid\

(tf.add(tf.nn.conv2d_transpose\
(_ce3, _W['cd3'],\
tf.pack([tf.shape(_X)[0], 7, 7, n2]),\
strides=[1, 2, 2, 11,\
padding="'SAME"') , \
_b['bd3'1))

cd3 = tf.nn.dropout (_cd3, _keepprob)

BATE LEFZ _ca3fE MM AEASE AN RERZ _ca2, ZZRFKE_ca2, BRHK
(1, 14, 14, 16),

_cd2 = tf.nn.sigmoid\
(tf.add(tf.nn.conv2d_transpose\
(_cd3, _W['cd2'],\
tf.pack([tf.shape(_X)I[0], 14, 14, nl]),\
strides=[1, 2, 2, 11,\
padding="'SAME"'), \
_b['bd2'1))
_cd2 = tf.nn.dropout (_cd2, _keepprob)

FEAWRES D RERE _cal AN _cd2)z. ZZRMERKE_our, HIRIRA

(1,28,28, 1), Hg AEEREFEARA «

= tf.nn.sigmoid\
(tf.add(tf.nn.conv2d_transpose\

(_cd2, _W['cdl'], \
tf.pack([tf.shape(_X) [
strides=[1, 2, 2, 11,\
padding="'SAME"'), \
_bl'bdl']))

_cdl = tf.nn.dropout (_cdl, _keepprob)

_out = _cdl

return _out

RIG, Bfcost UM BREE X Ny FlpredZ [B] ) iR .

pred = cae(x, weights, biases, keepprob)
cost = tf.reduce_sum\
(tf.square(cae(x, weights, biases, keepprob)\
- tf.reshape(y, shape=[-1, 28, 28, 11)))
learning_rate = 0.001

ffifadamoptimizer, LA PREL:

optm = tf.train.AdamOptimizer (learning_rate).minimize (cost)
Tk, AWK EIBI T

init = tf.global_variables_initializer()
print ("Functions ready")

sess = tf.Session()

sess.run(init)

mean_img = np.zeros((784))

0], 28, 28, 11),\
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AN E R 128

batch_size = 128

YIZRIHI & 5 -

n_epochs = 5

TR 215

for epoch_i in range (n_epochs) :

TERINZREA D, AR — 4t it rainbatch:

for batch_i in range (mnist.train.num_examples // batch_size):
batch_xs, _ = mnist.train.next_batch(batch_size)
trainbatch = np.array([img - mean_img for img in batch_xs])

FEWE A gt —HE, IABEPLSER, DIPAT EAFAY~2 TR -

trainbatch_noisy = trainbatch + \
0.3*np.random.randn (trainbatch.shape[0], 784)
sess.run (optm, feed_dict={x: trainbatch_noisy\
, V: trainbatch, keepprob: 0.7})
print ("[%02d/%02d] cost: %.4f" % (epoch_i, n_epochs\
, sess.run(cost, feed_dict={x: trainbatch_noisy\
, ¥: trainbatch, keepprob: 1.})))

TERE—MINGR B, BEHLIEIB S M IIZRAEA «

if (epoch_i % 1) == O0:
n_examples = 5
test_xs, _ = mnist.test.next_batch(n_examples)
test_xs_noisy = test_xs + 0.3*np.random.randn (\

test_xs.shapel[0], 784)
RIE, TE—/INFEE DRI b pysaAl .

recon = sess.run(pred, feed_dict={x: test_xs_noisy, \
keepprob: 1.})
fig, axs = plt.subplots (2, n_examples, figsize=(1l5, 4))
for example_1i in range(n_examples) :
axs[0] [example_1i] .matshow (np.reshape (\
test_xs_noisy[example_i, :], (28, 28))\
, cmap=plt.get_cmap('gray'))

fJe, AR matplotlib AT HL A A I~ 2] I B B4 -

axs[1] [example_i] .matshow (np.reshape (\
np.reshape (recon[example_1i, ...], (784,))\
+ mean_img, (28, 28)), cmap=plt.get_cmap('gray"'))
plt.show()
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1847 B, AR N i

>>>

Extracting data/train-images-idx3-ubyte.gz
Extracting data/train-labels-idxl-ubyte.gz
Extracting data/tl0k-images-idx3-ubyte.gz
Extracting data/tl0k-labels-idxl-ubyte.gz
Packages loaded

Network ready

Functions ready

Start training..

[00/05] cost: 8049.0332

[01/05] cost: 3706.8667

[02/05] cost: 2839.9155

[03/05] cost: 2462.7021

[04/05] cost: 2391.9460

>>>

L REANZREBL, Bl 12 rT AL T B 2 0 AR S MR L 1427 > B 1 8 4k
WUES, SN E, BN G R4 (ILES-9),
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import matplotlib.pyplot as plt

import numpy as np

import math

import tensorflow as tf

import tensorflow.examples.tutorials.mnist.input_data as input_data

#LOAD PACKAGES

mnist = input_data.read_data_sets("data/", one_hot=True)
trainimgs = mnist.train.images

trainlabels = mnist.train.labels

testimgs = mnist.test.images

testlabels = mnist.test.labels

ntrain = trainimgs.shape[0]

ntest = testimgs.shapel0]

dim = trainimgs.shapell]

nout = trainlabels.shape[l]

print ("Packages loaded")

#WEIGHT AND BIASES

nl = 16
n2 = 32
n3 = 64
ksize = 5

weights = {
'cel': tf.Variable(tf.random_normal\
([ksize, ksize, 1, nl],stddev=0.1)),

'ce2': tf.vVariable(tf.random_normal\
([ksize, ksize, nl, n2],stddev=0.1)),
'ce3': tf.vVariable (tf.random_normal\

([ksize, ksize, n2, n3],stddev=0.1)),
'cd3': tf.Variable(tf.random_normal\

([ksize, ksize, n2, n3],stddev=0.1)),
'cd2': tf.vVariable(tf.random_normal\

([ksize, ksize, nl, n2],stddev=0.1)),
'cdl': tf.vVariable(tf.random_normal\

([ksize, ksize, 1, nl],stddev=0.1))

biases = {
'bel': tf.variable\
(tf.random_normal ([nl], stddev=0.1)),
'be2': tf.vVariable\

(tf.random_normal ([n2], stddev=0.1)),
'be3d': tf.variable\
(tf.random_normal ( [n3], stddev=0.1)),

'bd3': tf.variable\
(tf.random_normal ([n2], stddev=0.1)),
'bd2': tf.vVariable\

(tf.random_normal ([nl], stddev=0.1)),
'bdl': tf.variable\
(tf.random_normal ([1], stddev=0.1)),

}
def cae(_X, _W, _b, _keepprob):
_input_r = tf.reshape(_X, shape=[-1, 28, 28, 11])
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# Encoder

cel

_cel

ce?

_ce2

_ce3

ce3

tf.nn.sigmoid\

(tf.add(tf.nn.conv2d\

(_input_r,
strides=[1,

_Wl'cel'],\
2, 2, 11,\

padding="'SAME'), \

_bl'bel']))

tf.nn.dropout (_cel,

tf.nn.sigmoid\

_keepprob)

(tf.add(tf.nn.conv2d\

(_cel, _W['

strides=[1,

ce2'],\
2, 2, 11,\

padding="'SAME') ,\

_bl'be2']))
tf.nn.dropout (_ce2,

tf.nn.sigmoid\

_keepprob)

(tf.add(tf.nn.conv2d\

(_ce2, _W['
strides=[1,

ce3'],\
2, 2, 11.,\

padding="'SAME') ,\

_b['be3']))
tf.nn.dropout (_ce3,

# Decoder

_cd3

_cd3

_cd2

_cd2

_cdl

_cdl
_out

tf.nn.sigmoid\

(tf.add(tf.nn.conv2d_transpose\

(_ce3, _W['

tf.pack([tf.shape(_X)[0],

strides=[1,

_keepprob)

cd3'],\

2, 2, 11\

padding="'SAME') ,\

_b['bd3']))
tf.nn.dropout (_cd3,

tf.nn.sigmoid\

(tf.add(tf.nn.conv2d_transpose\

(_cd3, _W["'

tf.pack([tf.shape(_X)[0],

strides=[1,

_keepprob)

cd2'],\

2, 2, 11\

padding="'SAME') , \

_bl'bd2']))
tf.nn.dropout (_cd2,

tf.nn.sigmoid\

(tf.add(tf.nn.conv2d_transpose\

(_cd2, _WI["'

tf.pack([tf.shape(_X)[0],

strides=[1,

_keepprob)

cdl'] ,\

2, 2, 11\

padding="'SAME') , \

_bl'bd1']))
tf.nn.dropout (_cdl,

_cdl

_keepprob)

7,

14,

28,

7, n2]) .\

14,

28,

nll),\

11) .\
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return _out
print ("Network ready")

x = tf.placeholder (tf.float32, [None, dim])
vy = tf.placeholder (tf.float32, [None, dim])
keepprob = tf.placeholder (tf.float32)
pred = cae(x, weights, biases, keepprob)#['out']
cost = tf.reduce_sum\
(tf.square(cae(x, weights, biases, keepprob)\
- tf.reshape(y, shape=[-1, 28, 28, 1])))

learning_rate = 0.001

optm = tf.train.AdamOptimizer (learning_rate).minimize (cost)
init = tf.global_variables_initializer()

print ("Functions ready")

sess = tf.Session()

sess.run(init)

# mean_img = np.mean(mnist.train.images, axis=0)
mean_img = np.zeros((784))

# Fit all training data

batch_size = 128
n_epochs = 5

print ("Strart training..")
for epoch_i in range (n_epochs) :
for batch_i in range(mnist.train.num_examples // batch_size):

batch_xs, _ = mnist.train.next_batch(batch_size)
trainbatch = np.array([img - mean_img for img in batch_xs])
trainbatch_noisy = trainbatch + 0.3*np.random.randn (\

trainbatch.shapel[0], 784)
sess.run (optm, feed_dict={x: trainbatch_noisy\
, Y: trainbatch, keepprob: 0.7})
print ("[%02d/%02d] cost: %$.4f" % (epoch_i, n_epochs\
, sess.run(cost, feed_dict={x: trainbatch_noisy\
, Y: trainbatch, keepprob: 1.})))

if (epoch_i % 1) == 0:
n_examples = 5
test_xs, _ = mnist.test.next_batch (n_examples)

test_xs_noisy = test_xs + 0.3*np.random.randn (\
test_xs.shape[0], 784)
recon sess.run(pred, feed_dict={x: test_xs_noisy, \
keepprob: 1.})
fig, axs = plt.subplots (2, n_examples, figsize=(15, 4))
for example_i in range(n_examples) :
axs[0] [example_i] .matshow (np.reshape (\
test_xs_noisy[example_i, :1, (28, 28))\
, cmap=plt.get_cmap('gray'))
axs[1] [example_i] .matshow (np.reshape (\
np.reshape (recon[example_i, ...1, (784,))\
+ mean_img, (28, 28)), cmap=plt.get_cmap('gray"'))
plt.show()
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RNNBET H R R — R, 55 ARAP 2 M % AT, RNNHAIRREEHG, aTRUE
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6.2 RNN B I{E#LE
RS 11, H 2 A AR J RS ) il 55 R U
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Fe—MHELPEREL, StanhFIReLUZSL. AT LAEH], sRECH A PHIIEL SR A, SRIG BB,
wE, O&MH, AR,
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6.3 RNNHIRFH
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B BE AT 2R~ M [ R 25 2 RNN . S5 B, BPTTAEEA S JRITRNN, Al HAR il — MR
ORI 45 . RNNZS B P A BEAC R T IXNEI AR A RUZ 2 5 TR T R 5
FRKE, P2 AN e~ > Kt 22 1] FU A IR TR BE B DG AR o

Kl6-3ff R T I HIUTER o Bt RIF S LAk B AR I 28 1 T b (s
e FE—E GRS, BEEAEON0 (SO 0T K ).

Al 1 ) R — N

ifsrl=

WAR

E16-3  RINNHAAS T 2k )

IR BEIH SR, AT TR HEAS (Y RNNARUER 4 T LAY filn, Horp— AN AR
Fk 42883212 (Long Short Term Memory, LSTM ) M%%, FRAPEAE T — T e izpsin

6.5 LSTM W&

KA2HITNCE—FRIRA BRI M 2 R 20 A8, Fe P 38 - 2R SRR AN TR - It 7
TE199TAFHEH o X RYAYHHE P AIEAETRIEE 2 T PR TR MY, RO AN T 2% [R5
Wi, ELASRAPEREAR 0TS o S T LSTMEAY 28X T e il ) Tt 70 7328 [ REUSCR 103 BRAEL,
IETEBBIAL G718, KR R A R 7 S8 1) TR 27 ) R e

LSTMM %% i 2 B AER O (LSTMER ) 415, WEl6-4iR. HALSTMEMEL & —Ff
KW T: HNTT, B IV AT, BB CIICI S | A PR XA
Tl MARBRY . (— 8 H sigmoid &P pR AL B X (][0, 114288, ofCFadRams], 110%
SEREIE )

XL A AEE LS TMIT I T LU AN i B [B) A B o SEBm b, R T 8N TT s B,
IS ORI RS s AR M APIRAS G 3, I RS SR AE AT, iR, &
BIATTE B IO Y RPIRS (CYHAEE 0 ), & ITuE bz i H
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S|
SRTaH, 2 . e
A > > Eggw
NE i

Kl6-4 LSTMITHIHE K

6.6 RNN E{&o 2R
THEAE—F S LS TME A UG 2RI SE P . FoA16 2 2 IMNIS T £E .

AT BRI —PNLSTMZ , BIR— YR E8E, FEil— " softmax/Z, 41&6-5
FR

Softmax
h
i )
h/ / ) \ hn\
1
LSTM LSTM fmmimimimimimm LSTM
Xo X X,

Fl6-5 RNNEALF A EHE
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TaRORATET —AKEPIHIALEZATENSME, F¥Hinput_tensor
EH PR GEE Y, o Pkeep_dims AR Htrue, KBHIALME
Fodh Lo — R, 4w Rkeep_dimHAtrue, AR LEEKG L E LK E 1K
Bt

tf.reduce_mean (input_tensor, axis=None, \
keep_dims=False, name=None, reduction_indices=None)

0 o R b A A H L A A, B — A R A — A E 8
KE.

5] S -

# 'x' is [[1., .1

# [2., .11
tf.reduce mean(x)::
tf.reduce_mean(x,0)==>
tf.reduce_mean(x,1)==

H

> 1.5
[1.5, 1 5]
[

> [1. .1

PR, 2R 5 AP 90 R xo, xi, o0, X, BB ALSTM)Z H1 32 12 T M 23 il — > R 7 51
ho, hy, *+, hyo

IXANIRFFEI 208 BT AT I [R5 O, e % tH 3R e Bm , IXAN 7R 25t 4 softmax
HEHAR R A T35 AR X N

TR A SEHZEA . A —RE, AT RO

import tensorflow as tf
from tensorflow.contrib import rnn

B AW ranflrnn_cell MTensorFlow2s, RN .

rnn_cel BRI T — R 5 Y FEARNNICH, UILSTMAI—RSNERVERE, 1 LU A
s ndropout.  BGFalim ARAE

SRJG T iR PR AMNIS T s 4 -

=

-

from tensorflow.examples.tutorials.mnist import input_data
mnist = input_data.read_data_sets("/tmp/data/", one_hot=True)

2 bR s AR i R 2L b 1]

B IR M2 0 R, DR BRI — B RFS . i T MNISTER AR
28 x 28R FK, 4T ARR AR IAEAKREAL I 2 8 I ] AL 1 2817 41 -

MNIST data input (image shape: 28x28)
n_input = 28
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the timesteps

n_steps = 28

The number of features in the hidden layer:
n_hidden = 128

MNIST total classes (0-9 digits)

n_classes = 10

HEE L ) i AR R AR R S

learning_rate = 0.001
training_iters = 100000
batch_size = 128
display_step = 10

Reim ABE (IR E L ohx . SRR IS BN float, BN (None, n_steps,
n_input] . NoneZ XKL il I A L -

x = tf.placeholder ("float", [None, n_steps, n_input])

SRIG R R A B R B B SEAR A SO AT AR 1 . i S AT AR Y TE R A [None,
n_classes], =ANZAERA DUREATEEGE RS, B MRS EKE In_classesHH. %
B, n_classesH10:

v = tf.placeholder("float", [None, n_classes])
weights = {
'out': tf.vVariable(tf.random_normal ([n_hidden, n_classes]))
}
biases = {
'out': tf.variable(tf.random_normal ([n_classes]))

}
i FH RN PRI SUE SCIR 45
def RNN (x, weights, biases):

Xot i A < P T IR AR A RN PRI ) R X1 o A R DA T R

O 4ETHETASYE N (batch_size, n_steps, n_input);
Q RECESRIIERE— S In_stepsisk 3%, H &Nk IR N (batch_size,

n_input) o

RS —FR, T B A R A T AT S — R AR Y B HE
x = tf.transpose(x, [1, 0, 21)

IZEER SRR A (128, 28, 28) I AKIEREE, REI—14> (28, 28, 128) 5Kk,
WRIG, XTxIEFTARTE .

x = tf.reshape(x, [-1, n_input])
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PRVEIR Al — 1 n_steps x batch_size, n_inputikim, IR, 2#5k < IR R L
BURIKE In_steps. JTLERIEIRN (batch_size, n_input) H5kE:

x = tf.split(axis=0, num_or_size_splits=n_steps, value=x)

BOE IR TEIR P M4, TR 2 TA T PR,

(1) XL —ALSTMAUR: ffifHBasicrLsTMcel 150 LAE X— A LSTMAIGH M CH ., Ho
M forget_biasZHHIE A1.0, LIB/NIZIFARIHsE i

lstm_cell = rnn_cell.BasicLSTMCell (n_hidden, forget_bias=1.0)

Q) MAERS: ron () BIELLE IO GO

outputs, states = rnn. static_rnn (lstm_cell, x,\
dtype=tf.float32)

IPERAER ILSTMOT IR I, AL RIS BB -

Q outputs H—HiHFIR (HAEAITTREIN —PHA ), KEHAn_steps;

Q states AICHIRRZRE.

RNNFRELIZ A e — M B Lok, I T 0 ARGJE T 1028 h iy —~ .
return tf.matmul (outputs[-1], weights['out']) + biases['out']

TE M cost PRERITN S AL MR £ opt imi zer:

pred = RNN(x, weights, biases)

ﬁ}ﬂ softmax_cross_entropy_with_logit sEEAERIPERE, B\fFﬁﬁHreduc e_mean>Kfrf
MG 53 238 SR /) 241
New: cost =\

tf.reduce_mean (tf.nn.softmax_cross_entropy_with_logits(logits=pred, \
labels=y))

SRIG i adamopt imi zer Bk MESE U, MUEMZSE, MEHMERTHEETO0.

optimizer = tf.train.AdamOptimizer\
(learning_rate=learning_rate) .minimize (cost)

FE AR BEAET A R T R B R R

correct_pred = tf.equal (tf.argmax(pred,1l), tf.argmax(y,1l))
accuracy = tf.reduce_mean (tf.cast (correct_pred, tf.float32))

IR, IR A AL

init = tf.global_variables_initializer ()
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with tf.Session() as sess:
sess.run(init)
step = 1

popeisiin ety S BRI SIS N/ €€

while step * batch_size < training_iters:
batch_x, batch_y = mnist.train.next_batch (batch_size)

HEARIE, 152288, BTG A28 ICEK:
batch_x = batch_x.reshape((batch_size, n_steps, n_input))

BT AR R I PP 7 ST IRVEE , o] LR B o B 22/, B NSRRI g B T
SR N ARG, PR B Uiy, JFTH R AR 22 o X — PR B Aol
o TEHERRT, Bn SRR , MER At -

sess.run(optimizer, feed_dict={x: batch_x, y: batch_y})

o

if step % display_step == 0:
il AT AR AR A 5
acc = sess.run(accuracy, feed dict={x: batch_x, y: batch_y})
F3—J7 M, TR DU ARSI M 28 R 22 (R
loss = sess.run(cost, feed_dict={x: batch_x, y: batch_y})

R, I AU R R AR

print ("ITter " + str(step*batch_size) + ", Minibatch Loss= " +\
"{:.6f}".format (loss) + ", Training Accuracy= " +\
"{:.5f}".format (acc))
step += 1

print ("Optimization Finished!")
wha, TEEMRR— T4 (SdtBdas ) FIZRNNEAY .

test_len = 128

test_data = mnist.test.images|[:test_len]\
.reshape( (-1, n_steps, n_input))

test_label = mnist.test.labels[:test_len]

print ("Testing Accuracy:",\
sess.run(accuracy, feed_dict={x: test_data, y: test_label}))
Nt A
IBATAE R AR
>>>

Extracting /tmp/data/train-images-idx3-ubyte.gz
Extracting /tmp/data/train-labels-idxl-ubyte.gz
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Extracting /tmp/data/tl10k-images-idx3-ubyte.gz
Extracting /tmp/data/tl0k-labels-idxl-ubyte.gz
Tter 1280, Minibatch Loss= 1.861236, Training Accuracy= 0
Iter 2560, Minibatch Loss= 1.457468, Training Accuracy= 0.51562
Tter 3840, Minibatch Loss= 1.092437, Training Accuracy= 0.64062
Tter 5120, Minibatch Loss= 0.857512, Training Accuracy= 0.73438
Tter 6400, Minibatch Loss= 0.678605, Training Accuracy= 0.78125
1 0
0 0

.35156

Iter 7680, Minibatch Loss= 1.139174, Training Accuracy= 0.61719
Iter 8960, Minibatch Loss= 0.797665, Training Accuracy= 0.75781
Iter 10240, Minibatch Loss= 0.640586, Training Accuracy= 0.81250

Tter 11520, Minibatch Loss= 0.379285, Training Accuracy= 0.90625
Tter 12800, Minibatch Loss= 0.694143, Training Accuracy= 0.72656
Iter 85760, Minibatch Loss= 0.110027, Training Accuracy= 0.96094
Iter 87040, Minibatch Loss= 0.042054, Training Accuracy= 0.98438
Tter 88320, Minibatch Loss= 0.110460, Training Accuracy= 0.96875
Iter 89600, Minibatch Loss= 0.098120, Training Accuracy= 0.97656
Iter 90880, Minibatch Loss= 0.081780, Training Accuracy= 0.96875
Tter 92160, Minibatch Loss= 0.064964, Training Accuracy= 0.97656
Iter 93440, Minibatch Loss= 0.077182, Training Accuracy= 0.96094
Iter 94720, Minibatch Loss= 0.187053, Training Accuracy= 0.95312
Tter 96000, Minibatch Loss= 0.128569, Training Accuracy= 0.96094
Iter 97280, Minibatch Loss= 0.125085, Training Accuracy= 0.96094
Tter 98560, Minibatch Loss= 0.102962, Training Accuracy= 0.96094
Tter 99840, Minibatch Loss= 0.063063, Training Accuracy= 0.98438

Optimization Finished! Testing Accuracy: 0.960938
>>>

RNN E{& 5 3RS
AT 28 677 (AR A0 s

import tensorflow as tf

from tensorflow.contrib import rnn

from tensorflow.examples.tutorials.mnist import input_data
mnist = input_data.read_data_sets("/tmp/data/", one_hot=True)

learning_rate = 0.001
training_iters = 100000
batch_size = 128
display_step = 10

n_input = 28
n_steps 28
n_hidden = 128
n_classes = 10

x = tf.placeholder("float", [None, n_steps, n_input])
v = tf.placeholder("float", [None, n_classes])

weights = {
'out': tf.vVariable(tf.random_normal ([n_hidden, n_classes]))
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}
biases = {
'out': tf.Variable(tf.random_normal ([n_classes]))

def RNN(x, weights, biases):
x = tf.transpose(x, [1, 0, 2])
x = tf.reshape(x, [-1, n_input])
x = tf.split(axis=0, num_or_size_splits=n_steps, value=x)
lstm_cell = rnn_cell.BasicLSTMCell (n_hidden, forget_bias=1.0)
outputs, states = rnn.rnn(lstm_cell, x, dtype=tf.float32)
return tf.matmul (outputs[-1], weights['out']) + biases['out']

pred = RNN(x, weights, biases)

New: cost =\

tf.reduce_mean (tf.nn.softmax_cross_entropy_with_logits(logits=pred, \
labels=y))

optimizer = tf.train.AdamOptimizer\
(learning_rate=learning_rate) .minimize (cost)

correct_pred = tf. equal (tf.argmax(pred,1l), tf.argmax(y,1))
accuracy = tf.reduce_mean (tf.cast (correct_pred, tf.float32))

init = tf.global_variables_initializer()
with tf.Session() as sess:
sess.run(init)

step = 1
while step * batch_size < training_iters:
batch_x, batch_y = mnist.train.next_batch (batch_size)
batch_x = batch_x.reshape((batch_size, n_steps, n_input))
sess.run(optimizer, feed_dict={x: batch_x, y: batch_v})
if step % display_step == 0:
acc = sess.run(accuracy, feed_dict={x: batch_x, y: batch_vy})
loss = sess.run(cost, feed_dict={x: batch_x, y: batch_y})
print ("Iter "+str(step*batch_size) + ", Minibatch Loss= "+\
"{:.6f}".format (loss) + ", Training Accuracy= " +\
"{:.5f}".format (acc))
step += 1

print ("Optimization Finished!")

test_len = 128

test_data = mnist.test.images[:test_len].reshape((-1,n_steps,\
n_input))

test_label = mnist.test.labels[:test_len]

print ("Testing Accuracy:",\

sess.run(accuracy, feed_dict={x: test_data, y: test_label}))

6.7 = RNN

X[ RNNFHEAME &, oif 220 At m] BB 2 ) IR T P 81 T RS TR G ER o S B
— 5L, P RNNA IR G e — N E—A 07 BT, S— e I RiEd T,
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MR B RNN R 20 AT ), Hep— AT IER 5w CRFEARES ), 75—
AT a7 (R mPRAS Do SEAEAALR , fa th =T RLRI AR R AR RS R R

B-RNNH I NI 6-6 7R o

Fl6-6 ALMRNNAEIIER;

MAEE B T LI — R 53 2EB-RNN, B ARELNE, R, ranfllrnn_cellly
TensorFlow/% :
import tensorflow as tf

from tensorflow.contrib import rnn
import numpy as np

W2 IMNISTIEGA Y2, B LU B AR AR -

from tensorflow.examples.tutorials.mnist import input_data
mnist = input_data.read_data_sets("/tmp/data/", one_hot=True)

NG E L7 B

learning_rate = 0.001
training_iters = 100000
batch_size = 128
display_step = 10

T R B S
n_input = 28
n_steps = 28

n_hidden = 128
n_classes = 10
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BEVE A, T AWML, Bk, ARG E LSRR, X 53R
fI1BE % i A% %y A 2] TensorFlow & H i &5 o B R R B R float , K IEIR N (None,
n_steps, n_input]. HH, NonefQFiZiki ] LIk AMEEE = EE

x = tf.placeholder("float", [None, n_steps, n_input])

SRIGIRE S A A, T ARG AR S b BURIPRZS . G AR S R IR Bl
# M [None, n_classes], %%/TW?KETU?R/\Ei%IEE’ﬁTM, HBMrE KN
num_classesﬁ@f"ﬂ%o lﬂiﬂ‘num_classesEXlO:

v = tf.placeholder("float", [None, n_classes])

— T EACRY A A FEweight so IAMEE X N— TensorFlowZs &, T B4 wIih 1k
%J—Tpi’ﬂﬁ?ﬁ%[{ﬁﬂl,{ﬁ, HIBRHF (2*n_hidden, n_classes],

VITF fEweight sHIE X :
weights = {
'out': tf.Variable(tf.random_normal ([2*n_hidden, n_classes]))
}
SRIG R LT i ZDbiases:
biases {
'out': tf.vVariable(tf.random_normal ([n_classes]))

}
F N EABiRNNEREL, F YweightsHIMZEHbiases:

def BiRNN(x, weights, biases):

R — g S, LA B sk R AR
x = tf.transpose(x, [1, 0, 21])
x = tf.reshape(x, [-1, n_input])

x = tf.split(axis=0, num_or_size_splits=n_steps, value=x)
AP ERT— MR, Ak AR LS TMITHL . i [l ST IS 17 Tl

Istm_fw_cell = rnn_cell.BasicLSTMCell (n_hidden, forget_bias=1.0)
lstm_bw_cell = rnn_cell.BasicLSTMCell (n_hidden, forget_bias=1.0)

KI5 5 A rnn.bidirectional_rnn() 25 # # X ) B 2% . FIJG [m) 69 1% O 25 0L,
ron.bidirectional_rnn () ¥FEZRIHT)E 1 AR R, FEEREE A A ST /T M RNN

try:
outputs, _, _ = rnn. static_bidirectional_rnn
(lstm_fw_cell, 1lstm _bw_cell, x,dtype=tf.float32)
except Exception:
outputs = rnn. static_bidirectional_rnn
(lstm_fw_cell, 1lstm _bw_cell, x,dtype=tf.float32)




152 % 6F PEHAVZEM%

i AUE A input _sizehZ—2, &, HimH o054 L .

[time] [batch] [cell_fw.output_size + cell_bw.output_size]
BiRNNPREGR [Fl— M gk, FH AR 2 5 A BURJE T 1026 gy Bf— A4~
return tf.matmul (outputs[-1], weights['out']) + biases['out']

BiRNNPRELAYIR FUE L T RS9 Apredikat .

pred = BiRNN (x, weights, biases)

IRIGTHR R B BRI 2 SO, D e ZE X B e F 5k [ | i SR L) e — S PEAN
*"ﬁ‘{/ﬁgo

W B A 48 S M Ak s, T2 —bn (e, Tl N Bl T A a5 K
1R AE SRR (tf . reduce_mean ) BiTT:

New: cost =\

tf.reduce_mean(tf.nn.softmax_cross_entropy_with_logits(logits=pred, \
labels=y))

K2 iR 2 H Hopt imi zer i /Ml . AMET HAdamopt imizer, XJEBRE T FEAY—
FhE e,

optimizer = tf.train.AdamOptimizer\
(learning_rate=learning_rate) .minimize (cost)

IMAPFOEEIPERERITEAR , DL s ISR R o BOR— MR 1), S SRR Tt 251
ST AR ) B AR -

correct_pred = tf.equal (tf.argmax(pred,1l), tf.argmax(y,1))

correct_predZim T IHHE M ISUEN R . B Jok i R A iR A R float , XFffalse
BT 0, trueB T 1. RIETHRX LA FIIE :

accuracy = tf.reduce_mean (tf.cast (correct_pred, tf.float32))
A AR AT DAL TR ST an AL -

init =

tf.global_variables_initializer ()

7 J:@'Ji_ses51onzzlﬁ *ﬂ/#‘l‘%@

with tf.Session() as sess:
sess.run(init)
step =1

TEZ T, AU GREAR .

while step * batch_size < training_iters:
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batch_xBHIIETAINGEEBRB— T, batch_y X H RGN Y ELIARE :

batch_x, batch_y = mnist.train.next_batch (batch_size)
batch_x = batch_x.reshape((batch_size, n_steps, n_input))

Bzt ish feed_dict, JFIEMBIE AL REMNAIR K5, fsees. runiZf71l
et -

sess.run (optimizer, feed_dict={x: batch_x, y: batch_y})
if step % display_step == 0:

l‘fﬁﬁgﬁﬁﬁiﬂgfﬁﬁﬁ%j‘ﬂ los S{E :
acc = sess.run(accuracy, \
feed_dict={x: batch_x, y: batch_y})
loss = sess.run(cost,\
feed_dict={x: batch_x, y: batch_y})
print ("Iter " + str(step*batch_size) +\
", Minibatch Loss= " +\
"{:.6f}".format (loss) + ", Training Accuracy= " +\

"{:.5f}".format (acc))
step += 1
print ("Optimization Finished!")

TENGR2TR AR, B AEMEAR .

test_len = 128
test_data = mnist.test.images\

[:test_len] .reshape( (-1, n_steps, n_input))
test_label = mnist.test.labels[:test_len]

B, VIR R R

print ("Testing Accuracy:",\
sess.run(accuracy, feed_dict={x: test_data, y: test_label}))

g R o AR T LT R A TR Y Los s TEANTER K -

Successfully downloaded train-images-idx3-ubyte.gz 9912422 bytes.
Extracting /tmp/data/train-images-idx3-ubyte.gz
Successfully downloaded train-labels-idxl-ubyte.gz 28881 bytes.
Extracting /tmp/data/train-labels-idxl-ubyte.gz
Successfully downloaded tl0k-images-idx3-ubyte.gz 1648877 bytes. Extracting
/tmp/data/t10k-images-idx3-ubyte.gz
Successfully downloaded tl0k-labels-idxl-ubyte.gz 4542 bytes.
Extracting /tmp/data/tl10k-labels-idxl-ubyte.gz
Iter 1280, Minibatch Loss= 1.877825, Training Accuracy= 0
Tter 2560, Minibatch Loss= 1.582133, Training Accuracy= 0.45312
Tter 3840, Minibatch Loss= 1.172375, Training Accuracy= 0.53125
Tter 5120, Minibatch Loss= 0.942408, Training Accuracy= 0.67188
Iter 6400, Minibatch Loss= 0.678984, Training Accuracy= 0.73438
1 0
0 0

.34375

Iter 7680, Minibatch Loss= .64844
Iter 8960, Minibatch Loss=

.089620, Training Accuracy=

.658389, Training Accuracy= 0.79688
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Iter 10240, Minibatch Loss= 0.576066, Training Accuracy= 0.82031
Tter 11520, Minibatch Loss= 0.404379, Training Accuracy= 0.92188
Tter 12800, Minibatch Loss= 0.627313, Training Accuracy= 0.79688
Iter 14080, Minibatch Loss= 0.447121, Training Accuracy= 0.87500
Tter 90880, Minibatch Loss= 0.048776, Training Accuracy= 1.00000
Iter 92160, Minibatch Loss= 0.096100, Training Accuracy= 0.98438
Tter 93440, Minibatch Loss= 0.059382, Training Accuracy= 0.98438
Tter 94720, Minibatch Loss= 0.088342, Training Accuracy= 0.97656
Iter 96000, Minibatch Loss= 0.083945, Training Accuracy= 0.98438
Tter 97280, Minibatch Loss= 0.077618, Training Accuracy= 0.97656
Iter 98560, Minibatch Loss= 0.141791, Training Accuracy= 0.93750
Iter 99840, Minibatch Loss= 0.064927, Training Accuracy= 0.98438

Optimization Finished!
fe, TR Lt AR R AT

Testing Accuracy: 0.984375

M E] RNN SR HS
I T 28 TR S B A L) RNINFR) 5 B A e«

import tensorflow as tf
from tensorflow.contrib import rnn
import numpy as np

from tensorflow.examples.tutorials.mnist import input_data
mnist = input_data.read_data_sets("/tmp/data/", one_hot=True)

learning_rate = 0.001
training_iters = 100000
batch_size = 128
display_step = 10

n_input = 28
n_steps = 28
n_hidden = 128

n_classes = 10
x = tf.placeholder("float", [None, n_steps, n_input])
vy = tf.placeholder("float", [None, n_classes])

weights = {

'out': tf.vVariable(tf.random_normal ([2*n_hidden, n_classes]))
}
biases = {

'out': tf.Variable(tf.random_normal ([n_classes]))

def BiRNN(x, weights, biases):
x = tf.transpose(x, [1, 0, 2])
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x = tf.reshape(x, [-1, n_input])
x = tf.split(axis=0, num_or_size_splits=n_steps, value=x)
Istm_fw_cell = rnn_cell.BasicLSTMCell (n_hidden, forget_bias=1.0)
Istm_bw_cell = rnn_cell.BasicLSTMCell (n_hidden, forget_bias=1.0)
try:

outputs, _, _ = rnn.static_bidirectional_rnn(lstm_fw_cell,\

lstm_bw_cell, x, dtype=tf.float32)

except Exception:
# 0ld TensorFlow version returns output not states

outputs = rnn.bidirectional_rnn(lstm_fw_cell, Istm_bw_cell,\

x, dtype=tf.float32)

return tf.matmul (outputs[-1], weights['out']) + biases['out']

pred = BiRNN(x, weights, biases)
New: cost =\
tf.reduce_mean (tf.nn.softmax_cross_entropy_with_logits(logits=pred, \
labels=y))
optimizer =\
tf.train.AdamOptimizer (learning_rate=learning_rate) .minimize (cost)
correct_pred = tf.equal (tf.argmax(pred,1l), tf.argmax(y,1l))
accuracy = tf.reduce_mean (tf.cast (correct_pred, tf.float32))
init = tf.global_variables_initializer()
with tf.Session() as sess:

sess.run(init)

step = 1

while step * batch_size < training_iters:

batch_x, batch_y = mnist.train.next_batch (batch_size)

batch_x = batch_x.reshape((batch_size, n_steps, n_input))
sess.run (optimizer, feed_dict={x: batch_x, y: batch_y})
if step % display_step == 0:
acc = sess.run(accuracy, feed_dict={x: batch_x, y: batch_y})
loss = sess.run(cost, feed_dict={x: batch_x, y: batch_y})
print ("Iter " + str(step*batch_size) + ", Minibatch Loss=\
"+ "{:.6f}".format (loss) + ", Training Accuracy= " +\
"{:.5f}".format (acc))
step += 1

print ("Optimization Finished!")

test_len = 128

test_data = mnist.test.images|:test_len].reshape( (-1, n_steps,\
n_input))

test_label = mnist.test.labels[:test_len]

print ("Testing Accuracy:",\

sess.run(accuracy, feed_dict={x: test_data, y: test_label}))

6.8 STATIM

BT RNNAYH F AR A 2G4 fe R B 5 R 22— R T LU 8 i ] T
ZAES5, AAE A ShEE U LA B

ARSI S RNNASE Y Gy i 78—~ B PR E 118 5 A BIUE 55 b ——T0 SR 51 R
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—/I\ﬁiﬁj o

B 3% A 89 3 & ¥ VA %) https://www.tensorflow.org/versions/r0.8/tutorials/recurrent/
index.htm1 3%, 2| A45] 64 7 254,

YR AT L4 3 GitHub | ) TensorFlow 5 H ‘& 7 U1 1] ( https:/github.com/tensorflow/models/tree/
master/tutorials/rnn/ptb ) T2 A EBEAAS

2 NS o

Q ptb_word_lm.py: FfEPTBEUEEE LIS A S
Q reader.py: H¥EEZBUCY

AT HUR R

6.8.1 HIE&E

X B A E RS2 A Penn Tree Bank ( PTB ) & SRS HEEE . /R7S 2 M Tomas Mikolovf#)
W3 http://www.fit.vutbr.cz/~imikolov/mnlm/simple-examples.tgz F & iZ 5 G5, It E 2RIV B
S, ZEAEAE AL 5929 000N IR BRI . 73 000K IE BRI FI82 000t i) HegRl #ick
F10 0001, HAEFEA]T-45 ARSI — MR 5 <unk>, FTFRATA TN,

— Uk, BIE (treebank ) 2RIV TIAES, LMRERIBRAL, FHLs Rl
(T & S SRS
6.8.2 HEHKE

PR R B oK B R I A5 S SRR — Tl Bz o FORS I LR AR B A e, (EEART LA
MR AR A BT TP P PR AR B8 A R 2910007 B AYSEE 1, R4 iR
A0 R 2R AR ) IR 2B D247 o X AN BB T DA A B A 3 SCRORAH 2SR

6.8.3 PTB1&E#!

PTBE A PTBMode 12855, Al LUFEptb_word_lm.py CIFHHRENZIE. T EEAR
(IAVER

W AR F— A BasicLsTMCel 1JGHE :

lstm = rnn_cell.BasicLSTMCell (1lstm_size)
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PR BICACIRZS H— 20 A IR L . K o AL BE, B — /N EUE R KN R

batch_size:

state = tf.zeros([batch_size, lstm.state_size])
B HT R ERIRAE R ) R — MR A RER TR

probabilities = []
for current_batch_of_words in words_in_dataset:

AERSER—HPRIR 2 5, stateMI(EERSHH—IK:
output, state = lstm(current_batch_of_words, state)
LSTM It g g 1T 3500 —ie) «

logits = tf.matmul (output, softmax_w) + softmax_b
probabilities.append(tf.nn.softmax(logits))
loss += loss_function(probabilities, target_words)

loss_funct ion PR 5T/ MbE B AR BRI B34 GO BOER . 12 RS THE -2 B ] (R
29538

6.8.4 BITHIIE

PTBRIY AT LLSZ RN . Fh AR BB AR 4548, Horp /NS (g PR 28 e A4 & IKF 120,
KIEAILAR T80, BIFEUNLL, %A BN AT S FE T BU NG

THTE— N RUNEHRE AT, RETEA AT A LU )
python ptb_word_ lm --data_path=/tmp/simple-examples/data/ --model small

A4 Th SRR Z T T B PTBE IR SE i e 4, LR A /tmp/simple-examples/data/,
TE/INF . 13RI RS, R R R AT .

Epoch: 1 Learning rate: 1.000

.004 perplexity: 5263.762 speed: 391 wps
.104 perplexity: 837.607 speed: 429 wps
.204 perplexity: 617.207 speed: 442 wps
.304 perplexity: 498.160 speed: 438 wps
.404 perplexity: 430.516 speed: 436 wps
.504 perplexity: 386.339 speed: 427 wps
.604 perplexity: 348.393 speed: 431 wps
.703 perplexity: 322.351 speed: 432 wps
.803 perplexity: 301.630 speed: 431 wps
.903 perplexity: 282.417 speed: 434 wps
Epoch: 1 Train Perplexity: 268.124
Epoch: 1 Valid Perplexity: 180.210
Epoch: 2 Learning rate: 1.000

O O O O O O o o o O
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0.004 perplexity: 209.082 speed: 448 wps
0.104 perplexity: 150.589 speed: 437 wps
0.204 perplexity: 157.965 speed: 436 wps
0.304 perplexity: 152.896 speed: 453 wps
0.404 perplexity: 150.299 speed: 458 wps
0.504 perplexity: 147.984 speed: 462 wps
0.604 perplexity: 143.367 speed: 462 wps
0.703 perplexity: 141.246 speed: 446 wps
0.803 perplexity: 139.299 speed: 436 wps
0.903 perplexity: 135.632 speed: 435 wps
Epoch: 2 Train Perplexity: 133.576
Epoch: 2 Valid Perplexity: 143.072
Epoch: 12 Learning rate: 0.008
0.004 perplexity: 57.011 speed: 347 wps
0.104 perplexity: 41.305 speed: 356 wps
0.204 perplexity: 45.136 speed: 356 wps
0.304 perplexity: 43.386 speed: 357 wps
0.404 perplexity: 42.624 speed: 358 wps
0.504 perplexity: 41.980 speed: 358 wps
0.604 perplexity: 40.549 speed: 357 wps
0.703 perplexity: 39.943 speed: 357 wps
0.803 perplexity: 39.287 speed: 358 wps
0.903 perplexity: 37.949 speed: 359 wps
Epoch: 12 Train Perplexity: 37.125
Epoch: 12 Valid Perplexity: 123.571
Epoch: 13 Learning rate: 0.004
0.004 perplexity: 56.576 speed: 365 wps
0.104 perplexity: 40.989 speed: 358 wps
0.204 perplexity: 44.809 speed: 358 wps
0.304 perplexity: 43.082 speed: 356 wps
0.404 perplexity: 42.332 speed: 356 wps
0.504 perplexity: 41.694 speed: 356 wps
0.604 perplexity: 40.275 speed: 357 wps
0.703 perplexity: 39.673 speed: 356 wps
0.803 perplexity: 39.021 speed: 356 wps
0.903 perplexity: 37.690 speed: 356 wps
Epoch: 13 Train Perplexity: 36.869
Epoch: 13 Valid Perplexity: 123.358

Test Perplexity:

6.9

R
AT A A

4E

=H

HARA EIR RIS

LSTM ™ 4540, & F5 5 (1) B Bt

117.171

28 T RNNAEAL . RNNJE—2K
I i b B i . FRATTA

[EE T

FroAiCtZooi,

HAE R KIS EHCIZAT AR A o X

Horp BT EARE IR . G, W] LA

AU TLSTMAMH , 1224040 il LA FEAR I RNNZEHY , i

LN

A A s 22 R AT TR 8RR AR 1 245 %ﬁﬁﬂ’ﬂiﬁﬁ/\iﬂ)@ﬂ’ﬁﬁ%/\o TUMLHE Ik ek A5 Y HiTHYICTZ A
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FARGE S JHHABBTTHY T IHLH A 112 P ARG 5 B M R B 2R B ATTHIERA, LST™M
TE A7 2] 75 1+ A AT R

T, FRATEF X MNISTE R4 G 43 2 ), SEBL T P MG ER A 28 I 25 A 7 L STMIAE 7Y
FNXL A RNNAE T

i, BAVER T TensorFlowHMA SE /8 “FN F A7 N — 45" IR IRMES .

T—FHAN FAGPUITE I — L FEA Al 3K T4 AR SEBR IR AR R IR B2 ) A 1 R EUTA
Ho BATEANHAGPUR FEHME, IFUHF a7 7 GPU_L %% TensorFlow .




GPUitE

W AY 2 W (L5 432, FIrLARIZS A2, B Tie 09 N T ARG oeas a7 AH H] 1)
&, HIt, DNNRZEHFER IS A SR GPUTTE.

GPUMILL TCPUA +73 LR AL 3 . GPUIIA 2 RIL, AW SERa R, REMNAE PR

T8k, TEARZ T ER R R IRA TR = I W R, GPURYIEDIEALRE ) ] AR — 20 K 4l
T ngsssi.

ARBAL G VLT 8

O GPGPUIE

O GPGPU T s

0O CUDAZEHY

0O GPU#m IR

Q TensorFlowPGPU R E

QO TensorFlowlGPU4S F

Q £ £GPUARS: L/l HiA~GPU
a £ 1GPU

71 GPGPUitE
ITEEAER, ANTTA IR IR 2
YRR ABRZ,

Horp— AN R —— V2 R P —— RSB Y A e o AT Hh TR PRSI
HAL B, KRR T YIRS s (I a], RN ZRE B3 1 10~201

Sebr b, T RS R P2 TR E A AR S 2 B SR 1 R 2 Y I SR AR R

SJHRE, PRI THLR T GUR A Lo XA LG

\
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XALCE A TIPSR, PRI LIS, MZS 2R R, & 2l R A BRS04

7.2 GPGPU RS

B 7 4k 22 #5058 A 3 32 0 I GPUAL BREE RUEAT 55 1) —FhHoR . EL 3120064, EIJE AP
OpenGLAIDirectXtrfEA 2 GPUZRAR I E— 7 o AR g S BT #E4 T H o SOHE, ATReSspk
XEEAPIITRR I,

GPURMIRY IR, I —Fh 4 ik B & S wiRARRIT, NE EE MR R
— BB JERIT RN GUEI, WA AR EACERER B E R BIEIEEE , IR AT IR RE
Ot iTofe, SIEREE.

XK, GPURUAHE T8 WK™ 1. R LRt AT i A et s, SPn LA T HI
AESCITHRE . s W 1y R GPUBHR B AMBIGHY, (HWL T35, AMEE M.

Ji8b, &R G AR . B R RERSAR DB E AR BT i AR . AT THEL
G GPULN AL B IF K (AR AESEALBRAYES ), FIr AR Z A RE TCIE A FHGPUBT I .

U SRAR R FH GPUSR BB R M) 8T, A A0 2] OpenGLEY DirectX, K hiX & MGPUIESS
ymE— 72

7.3 CUDA %244

20064F, NVIDIAK AR T 55—k L DirectX 100GPU——GeForce 8800GTX . Xt &% —14
FHCUDAZEI BIGPU , ZZEME & ILAFINALLE, T TAGPUIR I, B FMRIEGPU L
WATAE BRI S . SCPR b, XGPU_L MBI THR T ] LIS SRR NAE, ] LhiimlgeF i
1 —FP 4 R 3 F WA 15T . CUDA GPUHYS N I X S 4 REPE AR 8 T H R AR S KB AT 55 |
FRRIT

F7-18245 T B A2 8 P e 820N RHE 2 000 TUESR, GPUSHE
ZAHBIER IR . GPURE AT, 241, WAERSEZOHE.

Control | Ay “ A ‘

|N.U !;ll-l.ll !

CcPU

IINENEEy

E7-1 CPUFIGPUZEXT LY,
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BEGPUYT, TS G440, LA a4 K ﬁii#fiﬁchLU
A (FGPU 43 B T AT K BRI T H 25 GPUF P 69 &2 R A4k 55
Wit B (IAEZPCIExpresséZ, ) 5 A% (BPCPU) ik,

P — R ZA L, BIARX S 4,
XL 2 A P RO R T 51 GPURY B FRHIE A BE

O

B ZALBRHUAR MR AL PR (B ) R0 o X SE AR FRES i) g — AR AT LLPRAT Ak
ASHRERD | B RE BOUURS E T i RS AR IR

7.4 GPU Rigt&Es

A S EA A —LECUDA R R A&, AT B . S — DM BN 2
[ A AN

FEHLPAT A RIZCPUSN ERAMARE R - IATAOIR—78 73

e s EHATRI S AR, A BT A EEBS RN, 3R
— A EHVERI B BT R

Bt L U 2 — AT, 72845 T GPUZH AR TAEHL -

Q BTRFA — SIS IECPU E AT . — &8 7EGPU AT
O CPURIGPURIAEE 25 TF1Y 5

0 Hdi h CPUL B GPUIA TR 5

O GPUAT H B da i Hh 28 2 il Bl CPUIAFAit 25

CPU
CPUEAFfik
— 4
JNCPU% #1 MGPU il
FIGPU CPU
GPU% 7%
GPU

K7-2 GPU#w et
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7.5 TensorFlow f GPU Y& &

NVIDIATR 24 > SDK TR EE 24 S HESE (fillCaffe. CNTK., TensorFlow. TheanofTorch ) JF
KA GPUNMETREE % ) b I AR E AN it TR 2 1 T A . ZSDKE S FEE,
FHFEREE 22 2T AR ERTT & . B . U . RPERE . M ERE M 2 GPUE G % . BLZERI AR
A SZFELUTSDK,

Q REF T RAEARR . WETRE M2 M0 mtERedL:, A&, s RERk R
Z84 . (https://developer.nvidia.com/cudnn )

Q REFIREZINE. TR E NS ERRRE %5 % (https:/developer.nvidia.com/
tensorrt )

Q FKEFIARSH . GPU N B 54 05 F1 I B 2% 2 4 B0 & R C++ APLFIZ 17 3R 5%
( https://developer.nvidia.com/deepstream-sdk )

O &AR¥EK: GPUNEBLASTIRE, A CPURIBLASIEINE6~17f%, (https://developer.
nvidia.com/cublas ) XLA&— XL MEACEY STlRs 2 g i 4%, AT LAk TensorFlow
HEE . BARX —DRe M B (RMBZEA &), (BE#scn] Donsiz & jb
WAET B, IR T ZEMR S fe AL 3T & LR RGP (https://www.tensorflow.org/
performance/xla/ )

O A4 R HON B PR GPUINR &M ET#)7, WTLALLCPU BLAS (MKL )
HIPEREEE L8R, X T an F AR A F A B A r L AR # #AH . ( https:/developer.nvidia.
com/cusparse )

Q 3GPU#E . BEEGEHITTFEF (Wall-together . reducefllbroadcastss ), 1] LI ZGPU
W4, %0 % FH581GPU, ( https:/github.com/NVIDIA/nccl )

R JE 5 5] SDKE ZCUDA L A &, ( https://developer.nvidia.com/cuda-toolkit ), % T
0 R A GPUI IR % 7 SR T A8 A SR, TA RIS A
KR e MR

Sy JF FINVIDIA GPUK TensorFlow, 55— 2B 223 CUDA T.H A,

0 # Zhttps://developer.nvidia.com/cuda-downloads & & B4k -% 3% 7 K.

CUDAT EHZ5E A, 58 Mhttps:/developer.nvidia.com/cudnn | Z LinuxfitcuDNN vS5.1
.

€.4-cuDNN GPUit  # TensorFlow#=Bazel #9 4k % % 3 B¢ % Whttp://www.nvidia.
com/object/gpu-accelerated-applications-tensorflow-installation.html
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CuDNNSE—/MINER BE 2% S HELE (W TensorFlowd Theano ) B . T IAIENVIDIA M X%}
PRI A

NAVIDIA CUDA®#AZ W% % (cuDNN) J2—/"DNNJFEIAEE FGPUMIHEE . cuDNN AR
WEB T RE R ——AT [ AE B ik . H— L Rs )2 —32 0 T = P A S8, cuDNN
ENVIDIAREE 2% > SDK ) —F 43 .

GAEHT, T SCEMNVIDIAR ik 2 H AL HR B . FMEES, KrcuDNNS. 1 F 3R
HHEML

ERPHBEEREFT, RHGuDNNBRAAZS.L, ZA T201741A208, 4+
ﬂ CUDA 8.0, #%7 f# % %4z 8, i & Whttps://developer.nvidia.com/rdp/cudnn-
download, R BiZTAETHEREGARET-3F LA,

cuDNN Download

| is a GPU-accelerated library of primitives for deep neural networks.

¥]1 Agree To the Terms of the cuDNN Software License Agreement
Please check your framework documentation to determine the recommended version of cuDNN.
If you are using cuDNN with a Pascal [GTX 1080, GTX 1070), version 5 or later is required.

E7-3 cuDNN F# 5l
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WE 730K, R EEEEG/RGEA, F a2 @ H T Linux FAYZ3E ., BUE T3
cuDNN, & SC 4 HE fIBICUDA T B H T (R ItAb # /ust/local/cuda/ ):

$ sudo tar -xvf cudnn-8.0-linux-x64-v5.1-rc.tgz -C /usr/local

B ¥ TensorFlow

AR TensorFlow 4 EEDNNA AL, R Flpip M FHHbR%, #17] F+4% TensorFlow,
TR AR B B9 TensorFlowhiiAS “471.0.1

pip install - upgrade
https://storage.googleapis.com/tensorflow/linux/gpu/tensorflow-0.10.0rc0-cp27-none
-linux_ x86_64.whl

WA, RN C 2155081 TGPURB AL T B BT 44

st T H A & gu i A Pythonii K 3, CPU ., GPU % #F, i JLhttps://www.tensorflow.org/
install/install _linux#the url of the tensorflow python package

7.6 TensorFlow By GPU &IE

TETensorFlow !, SZRFAYR &9 RR M FAFE

Q /cup:0: RULEFHICPU
Q /gpu:0: HHLESTFRIGPU (WRAE—AAYE)
Q /gpu:1: MRULEFH A —AGPU, 455,

H— BRI GPUBL I, PRATIRA L

2R
B AE TensorFlow A2 /7 i HHGPU, BRI BEIRAE G A N T igm] .

with tf.device("/gpu:0"):

AT AR — TR SRS, 5 fTensorFlow/EGPU A T#AE
FIELUT O $AT RPN RRAIAB

T AR AT :

import numpy as np
import tensorflow as tf
import datetime
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S BT, AERNEREMSK S BB — 5 o Sl —5AE, A ik
é?ﬁﬂﬁ§4*4\é§ﬁ§, %?log_device_placementé%i&ﬁ%%iﬂﬁTrue:

log_device_placement = True

SRIGHHES K, RIFHEPITINRIE AL

n = 10

ZJE AN BEPLA KBAERE . HINumPy H Y rand PREHIA TiX —#24 :
A = np.random.rand (10000, 10000) .astype ('float32")

B np.random.rand (10000, 10000) .astype('float32")

AMBRII/M 10 00010 000,
T R R T A s A

(]
(]

AR RE LA BB, K5 GPUTAAT

def matpow (M, n):
ifn< 1:

cl
c2

return M
else:
return tf.matmul (M, matpow(M, n-1))

Z iR, AR HEANGPU, LRI GPURA T FhAt .
ABilrf, GPUKIHTHAB", IHAL R Ec1

with tf.device('/gpu:0"'):

a = tf.placeholder(tf.float32, [10000, 10000])
b = tf.placeholder(tf.float32, [10000, 100007])
cl.append (matpow(a, n))

cl.append (matpow (b, n))

dn R R X AL T RiEAT, AR 4 A% A [job:localhost/replica:0/task:0/cpu:04E A4 GPU%
& (PRABF 2 A£CPULPAT ),

FrATCRIM, RIA™B", ffffficii . SKARIEHCPUILT, INIERATE AT -

with tf.device('/cpu:0"):
sum = tf.add_n(cl)

datet imeZRGETH U BRI TIN 5] -

tl_1 = datetime.datetime.now()
with tf.Session(config=tf.ConfigProto\
(log_device_placement=1log_device_placement)) as sess:
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sess.run(sum, {a:A, b:B})
t2_1 = datetime.datetime.now/()

iz S ] R DA 1) s
print ("GPU computation time: " + str(t2_1-tl_1))

Fed B K| M GeForce 840M, Z554N°F .

GPU computation time: 0:00:13.816644

GPUItHIRKHEE
AT J2: Hird s Bl ) e A RS -

import numpy as np
import tensorflow as tf
import datetime

log_device_placement = True
n = 10

A = np.random.rand (10000, 10000).astype('float32"')
B = np.random.rand (10000, 10000).astype('float32")

cl = []
c2 =

def matpow (M, n):
if n < 1: #Abstract cases where n < 1
return M
else:
return tf.matmul (M, matpow(M, n-1))

with tf.device('/gpu:0"'):
a = tf.placeholder (tf.float32, [10000, 10000])
b = tf.placeholder(tf.float32, [10000, 100007)
cl.append(matpow(a, n))
cl.append (matpow(b, n))

with tf.device('/cpu:0'):
sum = tf.add_n(cl) #Addition of all elements in cl, i.e. A”n + B"n

tl_1 = datetime.datetime.now/()
with tf.Session(config=tf.ConfigProto\
(log_device_placement=1log_device_placement)) as sess:
sess.run(sum, {a:A, b:B})
t2_1 = datetime.datetime.now/()

4R B RA Kk AR, S ARy & Lk A GPU L, AR 44 jjob:localhost/
replica:0/task:0/cpu:04F 4 GPUX &,
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7.7 GPURHFERE

LGN, ATRES TR 2 HArRL A WAF I — A/ N4, s TR B B s K A .
TensorFlow#&fit TN 2iE b By &k, PRGN, HF—"1JEallow_growthikdi, DIGEE
HArBLis T Rs R GPUNAE . FHRET, S BCmINAEIER D a1 IRIE T . TR EMGPUNAF
Wiz FRATTHLE N4 EE 25 TensorFlow i 2 A8 IN A7 850

R, HAEARENAY, PO M AR R AL ™, AR ETT R X —IhiE, #2ix

BConfigProto:

config = tf.ConfigProto()
config.gpu_options.allow_growth = True
session = tf.Session(config=config, ...)

AR per_process_gpu_memory_fractioni®lil, HRE T &R HGPUFRE />
[CMiEpsNapcRn (7S

B, ARA] DME R iRiEA, B 45 TensorFlow/ il 4 1~GPU B N AFA140%

config = tf.ConfigProtol()
config.gpu_options.per_process_gpu_memory_fraction = 0.4
session = tf.Session(config=config, ...)

| 3RiEA] T B TensorFlow AR i GPU N AT FH &

7.8 1£% GPU Z% E 9 B84 GPU

WSR2 5 A it —4~GPU, HI 4 TensorFlow2s BRIAGEEID & /MR —H . IS5k 47 E
BFTEAFIGPU FigtT, IBATFEMAT Fahik s, WHhfsE i FIGPU,

fn, Ay LG AR R R S 2 GPU A E -

with tf.device('/gpu:1l"'):
a = tf.placeholder(tf.float32, [10000, 10000])
b = tf.placeholder(tf.float32, [10000, 100007])
cl.append (matpow(a, n))
cl.append(matpow (b, n))

WA, FATIEGPUSAT T N %k
R4 E B A (LEUnFA 05 HUIRKE ), MR 2xfedaiil &5 (i ) Weaan h 4R
InvalidArgumentError :

InvalidArgumentError (see above for traceback): Cannot assign a device to
node 'Placeholder_1': Could not satisfy explicit device specification
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'/device:GPU:1' because no devices matching that specification are
registered in this process; available devices:
/job:localhost/replica:0/task:0/cpu:0

[ [Node: Placeholder_1 = Placeholder [dtype=DT_FLOAT, shape=[100,100],
_device="/device:GPU:1"]()1]

WERA B E WA AAAEMTEDL R, TensorFlowfigHE H ahik B A 1Y . SCHEYIE A2

ﬂz, 93[3 Tlxl«lifrallow soft_placement#‘%ﬁllxﬁj\ﬁ“rue

with tf.Session(config=tf.ConfigProto\
(allow_soft_placement=True, \
log_device_placement=1log_device_placement) )\
as sess:

FFAXA T, BfrSiERiAS B RInvalidargumentError, [ 4& s — > IE A R 25

Ho ERNTGITH, SER—/hIUn, 4P2RERIT .

GPU computation time: 0:00:15.006644

AN ER GPU IR
IR, B A 52 B IR R R A h

import numpy as np
import tensorflow as tf
import datetime

log_device_placement = True
n = 10

A = np.random.rand (10000, 10000).astype('float32")
B = np.random.rand (10000, 10000).astype('float32"')

def matpow (M, n):
if n < 1: #Abstract cases where n < 1
return M
else:
return tf.matmul (M, matpow (M, n-1))

with tf.device('/gpu:1"'):
a = tf.placeholder(tf.float32, [10000, 10000])
b tf.placeholder (tf.float32, [10000, 10000])
cl.append (matpow(a, n))
cl.append (matpow(b, n))

with tf.device('/cpu:0'):
sum = tf.add_n(cl)

tl_1 = datetime.datetime.now/()
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with tf.Session(config=tf.ConfigProto\
(allow_soft_placement=True, \
log_device_placement=1og_device_placement) )\

as sess:
sess.run(sum, {a:A, b:B})
t2_1 = datetime.datetime.now ()

79 {FRH%ZA GPU

AR A EAEZAGPU iz 1T TensorFlow, 4 W] LAFEFA EAR R R4 e ARG B A3 L 25 AN ]
GPU. fln, WiR{RAMAGPU, AR AT AT SR A7 an T 2%, 5 — DR il
A —ACPU, fRAZINF .

with tf.device('/gpu:0"'):

a = tf.placeholder (tf.float32, [10000, 10000])
cl.append (matpow(a, n))

AN B AR LA 5 N CPU

with tf.device('/gpu:1"'):
b = tf.placeholder(tf.float32, [10000, 10000])
cl.append (matpow (b, n))

Wi, CPUREHBFMEIR . MG EEE, BATEH TR c LA DRIAESS R

with tf.device('/cpu:0"):
sum = tf.add_n(cl)
print (sum)

% GPU IR
SERCPFACFI AT
import numpy as np

import tensorflow as tf
import datetime

log_device_placement = True

n = 10

A = np.random.rand (10000, 10000) .astype('float32")
B = np.random.rand (10000, 10000) .astype('float32"')
cl = []

def matpow (M, n):
if n < 1: #Abstract cases where n < 1
return M
else:
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return tf.matmul (M, matpow (M, n-1))

#FIRST GPU

with tf.device('/gpu:0"):
a = tf.placeholder(tf.float32, [10000, 10000])
cl.append(matpow(a, n))

#SECOND GPU

with tf.device('/gpu:1"'):
b = tf.placeholder(tf.float32, [10000, 10000])
cl.append (matpow(b, n))

with tf.device('/cpu:0"'):
sum = tf.add_n(cl)

tl_1 = datetime.datetime.now()
with tf.Session(config=tf.ConfigProto\
(allow_soft_placement=True, \
log_device_placement=1og_device_placement) )\
as sess:
sess.run(sum, {a:A, b:B})
t2_1 = datetime.datetime.now()
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GPUJE— Mk iRl el 4, JEARTF Z I FERIERNI . SR A% & B, GPURLIH T
B RE A,
AR J5 A P T U] 2225 TensorFlow lIGPUJE FAS,, UL B i B GPU R %% o

T—ETRHE e m R R, B TensorFlow 5 HiA 5 =75 T.H., #llKeras, PrettyTensor
HMTFLearnZEB S FH, BAIM, BT A2 —Lo I T TensorFlow I HELE Keras. PrettyTensor
FITFLearn,

FA T2 P SR SR A SEAR R, 28 H— A R O R 191
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TensorFlow= R 4RI

TRIZZ2 ] 25 A J , JUHURM U, TR SO s AR o X — A, AT
Tk T ILAHET TensorFlowH KR Z A FEES R ok, S B S R A a1 .

A B —LEFE T TensorFlow IYHESE , UWKeras, Pretty TensorflITFLearn,
XPTRAE, OIS AL ELRE, IHEH— R R,

Q Kerasf# /i

Q MEEBR L 2 S A A

Q TSR

Q wmn—rEHZE

Q Pretty Tensor

Q By

Q TFLearn

Q e ve S H T &%

8.1 Keras &1t

Keras&— Mk i BB H AL MEK ZE, 1247 T TensorFlowZ I, HIF A BAYZiEANTH HE
HEAT PO R AN SL S . Keras S 4% Python 2.7853.5, 0] ITEZA EHESE T 44T T GPURICPU
2z o Keras Kf7 TMIT4 A HE R o

Keras i A TR ISR B - IR e PR MZEd, HBHET IR B

Q ARl BRGNS AY | 58 4] B E AR — N F A — N kST
POEEA R, RIEERS . MEZ AU REL Ditkds . WA A ORI pR AR 2
MSLARER, n] A S 7E— I OB AR
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O AR MRS (BULITIES ), FARMGIRA, WA, ol i i,

Q TH R IR (FERHEA R ) SARAS), HEA s iR ],
7 AR IR ISR B ST, K eras 4038 I F B F5T .

O Python: A5 17 W2 /> BRI W S0 . LA Python (AR, PR MiZif 75 AR
. SR, By R,

K8-1-FKerasht) F 11,

K Keras Documentation Docs » Home OEditonGitHub

Keras: Deep Learning library for Theano and TensorFlow

Home

Keras: DeepLeaming library for Theano

You have just found Keras.

and TensorFlow

Youhave justfound Keras. Kerasis a high-level neural networks library, written in Python and capable of running on top of either TensorFlow or
Guiding principles Theano. It was developed with a focus on enabling fast experimentation. Being able to go from idea to result with the
Gettingstartat 30seconds o Keras least possible delay is key to doing good research.

Installation

Use Keras if you need a deep learning library that:

Switching from TensorFlow to Theano

Support » Allows for easy and fast prototyping (through total modularity, minimalism, and

Why this name, Keras? + Supports both convolutional networks and recurrent networks, as well as combinations of the two.
+ Supports arbitrary connectivity schemes (including multi-input and multi-output training).

* Runs seamlesslyon CPU and GPU,

Read the documentation at Keras.io.

Kerasis compatible with: Python 2.7-35.

[%8-1 KerasF 5l

B
B4 Keras, VRIVRGE FC L4 TensorFlow, Kerasilifiidpip%de, #rdnF : _
sudo pip install keras
XF FPython 3+, LA N4> :
sudo pip3 install keras

TEABWEERTET, KerastHF A 72.02, Re[LME LI NiER], ety hEEN
K erashii4s ;

python -c "import keras; print keras._ version_ "
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BT ERIA, R ST f .
2.0.2
AT DU AR A9 77 85 TR AR A K erashiUAS -

sudo pip install --upgrade keras

8.2 MFEREFIHEE
Keras 2 OBARA R — AL, I TA MR, B PRl
Q BAR . BRI RS FURMIZ R — LR
O Keras & XAPL: T 05 044
AL e AP

from keras.models import Sequential
model = Sequential ()

FE RS, ATLATII— D MR, BefifEaaa () i de .
from keras.layers import Dense, Activation
i, AL IR IS — A 2 NN FE pRAL:

model.add (Dense (output_dim=64, input_dim=100))
model.add (Activation("relu"))

RIGFRI— A softmax)Z:

model .add (Dense (output_dim=10))
model.add (Activation("softmax"))

QAR AR SR B [, 75 Zff Hmodel . compile PRAT G IR AL, Fig g AU FH i)
lossPR¥(Mopt imizer FR%L:
model.compile(loss="'categorical_crossentropy', \

optimizer="'sgd',\
metrics=["'accuracy'])

IRIFRAAC RS AT I . KerasHy F AR 4 5 5NN AT 0568, (T P /e 75 B 5 x4 A5
o G, BT RS EE G

model.fit (X_train, Y_train, nb_epoch=5, batch_size=32
o T LR B S R F-ah G AR B A

model .train_on_batch(X_batch, Y_batch)

i
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YIGRJE, AT LA TR A5 T 5 ks -

classes = model.predict_classes (X_test, batch_size=32)
proba = model.predict_proba (X_test, batch_size=32)

FI K erasha BEER B 2 I BRI ) i3 AR A5 N
(1) ZXHER . QAT IR Z

(2) %R . HRE B BRI AL RS o

(3) MAARAL . [l BRI TR

(4) PRAERER . XPRBYVIAEIE S A TP A
(5) FATHR . s HIRAUXE BT R HEA 5 700
PI8-2 EDULA#IA T Lk e

(1) 7E L%

!

(2) ZRiEM 2

!

Q) WAL

!

(4) PFA 2%

!

(5) AT

[K8-2 KerasZ ksl

BT G T K eras (4 AR S B R PFIE B9 R 2 ]

8.3 FITRIIBRS XK

TR TR RS, A T Sk SCAS AL HE A 5 AT L o X RROR I E2EH A, U]

ICFBRYIE IR (B sm s ), HUIERATRER P . P EH I & .

FA T Z R A ZIMDBREZ A TS B KA, B2 PFE R — D e R 7S, &

BORFIX LR BRI (R ) AT 02k



176 % 8% TensorFlow 5% %42

IRy, PUAIFSIR AR 5350, SART S P e & il 2kt
P ar S e N R A s NS I BRI

IMDBHUE AL 525 00055 5 FEEAR AL A AL AR (AFaldl ) MR RINgREE, oA RIREECE Y
Bl AL . Hdlafe hBARAT T BEE , FFAE201 4R I — R SCHE . 4, fbfiTRE
BRI sy, BT INGMMIR, AEXRESCE, 7 RER AR IKE] T 88.90%.

FE ST IRATB R, BRI A — AN LS TMAR AR X 5 PP T k432 . v LA IMDB
[T K — N LSTMASEAY,  FFARFHR L 19 7 2R Emf 52

Je P AREITE R R B, FF R0 iR A RERLECAE s o — > RBUE, LABR R nT AT 52 B
AR .

import numpy

from keras.datasets import imdb

from keras.models import Sequential

from keras.layers import Dense

from keras.layers import LSTM

from keras.layers.embeddings import Embedding
from keras.preprocessing import sequence
numpy . random. seed (7)

SRIG INZIMDBEEAE . BB EBRFIAES0001RI AN . S 4h, B R4 HilgdE (50% )
A (50% ).

VA M Kaggle M 35 ( https://www.kaggle.com/deepmatrix/imdb-5000-movie-dataset )

Kerasil & 7 IMDb##% 4 ( http://www.imdb.com/interfaces ) #9i5 FIA B, R4
0 T HIMDB4& 45 4& .

imdb.load_data () PRECFLIFRE RIS TN A 1 28 9 28 FIIER B2 2 ) B2 P A% 2 FiRl 2
PR, B PIATEZEE h A P ICR . R, AR ) Tl B o —
NERFI

ARy I
top_words = 5000\
(X_train, y_train), (X_test, y_test) =\

imdb.load_data (nb_words=top_words)

Tk, TEBESEE N MATS, MENTREME, Jride, BRsss)mAHhA
A EEERIOME, PONEARFIIRNATEA—RERK, (B HKeras# AT IHEART, Hi AR A0
PAMFEHSE . BRI EEARTE, B AFA PR3 20 P FRR G D 5 0017, R T5001
FIFHeEE, TS0t HoE R

(AW
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max_review_length = 500\
X_train = sequence.pad_sequences\

(X_train, maxlen=max_review_length)
X_test = sequence.pad_sequences\

(X_test, maxlen=max_review_length)

B, e X, il a IR LSTMAR AL,

RPN, FA TR TR AR, B BB 2 — N Ze g i 25 a] vh, 1
SORHI A R 2 B 3225 18] A RO AR B i b TR AR T oA fibeise, RIZE iy bR SO h Ry
B —RE A AR A SRR . SR, R AR VRRE S B — NS a i, BRI [a] R SR
P R e DAy 1) 2 [ R ) R 2 (T A B S . KlerasEAIE T —FP O G 772, mT IS B n] 48 4L
PR H—MRA BRI TR

T E SR A T AR R AR AR

embedding_vector_length = 32
model = Sequential ()

F—JZRNE , R 3 20 [ 2R > ] «

model .add (Embedding (top_words, \
embedding_vector_length, \
input_length=max_review_length))
T—NZHLSTMZ, HH 1000, f)5, WM TR i & — 2 mii, 4]
N & A — 2Tt Dens effi Y ZE F—~ s 1 gmo 1 aiIE PREGHEA T T H . Herpo 4354t
RPN (PR ):

model.add (LSTM(100))
model.add (Dense (1, activation='sigmoid'))

mFXE— N0 N, FrLf#i fHbinary_crossentropy BREUE N loss BREL, T
optimizer RECR HadanfibH 1 (AA5HTJLE A TensorFlowfUAS H i A% 8L -

model.compile(loss="'binary_crossentropy', \
optimizer="'adam', \
metrics=["'accuracy'])
print (model.summary ())

FATVIGE I NIRRT, PO ARG G o R e a M —Hit, #EATAE
TR

model.fit (X_train, y_train, \
validation_data=(X_test, y_test),\
nb_epoch=3,\
batch_size=64)

R, PEAIZAE I E R PP L iR
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HHIE

scores = model.evaluate(X_test, y_test, verbose=0)

o

print ("Accuracy: %.2f%%" % (scores[1]*100))
isfTigoRtl, IR LI

Epoch 1/3

16750/16750 [==============================] - 107s - loss: 0.5570 - acc:
0.7149

Epoch 2/3

16750/16750 [==============================] - 107s - loss: 0.3530 - acc:
0.8577

Epoch 3/3

16750/16750 [==============================] - 107s - loss: 0.2559 - acc:
0.9019

Accuracy: 86.79%

ATLIER], ANy A LSTMA IR %, wit il IAEIMDBIRIE E 45 5 e Bt o i 5
MIZR . HEERR, A TR, VR DI EILSTMM 28 A e [ C A 91 70 28 Rt

Keras BB &2 5 L 2FiIRKHE

NS Iz R SR RS FTRIER], AR AR A, WPRIRIGEIEHRE R, R

AT keras.datasetstZ I, NFE g@*;ﬁﬁl/l?nn L verasty:

$ sudo pip install keras

A4, 4R vAMhttps://pypi.python.org/pypi/Keras F # Keras#9 R, = A4,
0 1% A Python3 ( fEkerasXHFk N ) @it 4o F 44517 R KA python keras_

movie_classifier_1.py

import numpy

from keras.datasets import imdb

from keras.models import Sequential

from keras.layers import Dense

from keras.layers import LSTM

from keras.layers.embeddings import Embedding
from keras.preprocessing import sequence

# fix random seed for reproducibility
numpy . random. seed (7)

# load the dataset but only keep the top n words, zero the rest
top_words = 5000
(X_train, y_train), (X_test, y_test) =\
imdb.load_data (nb_words=top_words)
# truncate and pad input sequences
max_review_length = 500
X_train = sequence.pad_sequences (X_train, maxlen=max_review_length)
X_test = sequence.pad_sequences (X_test, maxlen=max_review_length)
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# create the model
embedding_vector_length = 32
model = Sequential ()
model .add (Embedding (top_words, embedding_vector_length, \
input_length=max_review_length))
model.add(LSTM(100))
model.add (Dense (1, activation='sigmoid'))
model.compile(loss="'binary_crossentropy', \
optimizer="'adam', \
metrics=['accuracy'])
print (model.summary ())

model.fit (X_train, y_train,\
validation_data=(X_test, y_test),\
nb_epoch=3, batch_size=64)

# Final evaluation of the model
scores = model.evaluate(X_test, y_test, verbose=0)

print ("Accuracy: %.2f%%" % (scores[1]*100))

/IJ\\M] _A%$

A LR Z 5 BN —4ECNNAR R AR, I8 JZ 0T LR SR A RO E 2R LS TMIM 45

DA 3RA T A S «
model = Sequential ()

model .add (Embedding (top_words, \
embedding_vector_length, \
input_length=max_review_length))

AR — B AR/DN (filter_length) ASH/NERZERZE, WA 32 HARHE
(nb_

filter):

model.add (ConvlD (padding="same", activation="relu", kernel_size=3,\
num_filter=32))

FERR, Bm—MAZ . AR T R R N2
model.add (GlobalMaxPoolinglD ())
T2 HNLsTMZ, FA100MEILHBIT:

model.add (LSTM(100))

BIEHEN—" Densefiitl)Z, #A—MALICH—1Asigmoi allif R, FR4, Ly
Homlr, MREREAR IR ) AR (JREIXE— T J00 28 ),

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

Epoch 1/3
16750/16750
0.7263
Epoch 2/3
16750/16750
0.8825
Epoch 3/3
16750/16750
0.2291
Accuracy: 8

- ac

c: 0.9126

6.36%

ARAF A28 R LEF AT TH TR AR AT T N s

SRENENRE T LFRENBE

BT 5B e B PR ANT

import numpy

from keras.
from keras.
from keras.
from keras.
from keras.
from keras.
from keras.

datasets import imdb

models
layers
layers

layers.

import Sequential

import Dense

import LSTM

embeddings import Embedding

preprocessing import sequence
layers import ConvlD, GlobalMaxPoolinglD

# fix random seed for reproducibility
numpy . random. seed (7)

# load the dataset but only keep the top n words,

top_words =

(X_train, y_train),

5000

(X_test, y_test) =\

58s -

58s -

58s -

loss:

loss:

loss:

0.5186

0.2946

zero the rest

imdb.load_data (num_words=top_words)

# truncate and pad input sequences

max_review_length = 500
X_train =
X_test =

# create the model
embedding_vector_length = 32
model = Sequential ()

model .add (Embedding (top_words,

sequence.pad_sequences (X_train,
sequence.pad_sequences (X_test,

embedding_vector_length, \

input_length=max_review_length))
kernel_size=3,\

model .add (Conv1D
num_filter=32))

model.add (GlobalMaxPoolinglD

model.add (LSTM(100))
model .add (Dense (1,

(padding="same",

activation='sigmoid"'))

activation="relu",

maxlen=max_review_length)

- acc:

- acc:

maxlen=max_review_length)
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model.compile(loss="'binary_crossentropy'

optimizer="'adam', \

metrics=["'accuracy'])

print (model.summary ())

model.fit (X_train, y_train,\
validation_data=
nb_epoch=3, batch_size=64)

# Final evaluation of the model
scores = model.evaluate(X_test, y_test,

print ("Accuracy: %.2f%%" % (scores|[1

8.5 Pretty Tensor

Pretty Tensor fL1/T I & 4 TensorFlowf/E B0k, DMBETREEEHAT SEE ML=, D

TE XA Z W2

T XA TR ) F SR T Pretty TensorfXifig. A TK—rifE TensorFlowXf Spret tyff
PR3 EIEZ, w5

B — RIS, RJE
pretty = tf.placeholder ([None, 784],
softmax = (prettytensor.wrap (examples)\

.fully_connected (256, tf.nn.relu)\
.fully_connected (128, tf.sigmoid)\

.fully_connected (64, tf.tanh)\
.softmax (10))

Pretty Tensorf) %% B8 /i, R
sudo pip install prettytensor
E sk

Pretty Tensor sy

1. EEER

TEIEF B, BRI —DIrER, 28— F ) Pretty Tensor. |
fay BT fE, M ELARATS AT L2 A AR G X ke,

2. BT FER

P — e E—3k, HITE
é;/\lnéﬂo

(X_test, y_test),\

A\

verbose=0)

1%100))

—A softmax /31 :

tf.float32)

WALl Fpipis

A 3FIRAEREK, AT AHREEIE 2R

BRE AT A R 7
PR REAS T35 X Do 28 R4 77332 o

S B AT A R R, DRI RT LR B A 23
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PAF J&—A~/ Bl

seq = pretty_tensor.wrap (input_data) .sequential ()
seq.flatten()

seqg.fully_connected (200, activation_fn=tf.nn.relu)
seq.fully_connected (10, activation_fn=None)

result = seqg.softmax(labels, name=softmax_name) )

3. P XERLE
S — A SCBRES J7 i, P ARG A 2 R 25

ﬁiﬁ{’FAﬁU@*/\ﬁﬂj%Preﬁy TensorXﬂL?'ﬁ TERCR RS 48 =) %ﬁﬁﬁ"]i‘ l_ﬁé ]
VIE L — A7 ftower, iZtowern] A ETF— I Br . f s w28 A giab . B
BAERVF P E LR ABIMZ)ZE, Winception)Z .

Q BREEEH TR Z M AR E A G — 1262,

8.6 HFmIss
A, AT E X3 Z—A LeNet 5 XUk ) — )2 BRI al R

from six.moves import xrange

import tensorflow as tf

import prettytensor as pt

from prettytensor.tutorial import data_utils

tf.app.flags.DEFINE_string (\
'save_path', None, 'Where to save the model checkpoints.')
FLAGS = tf.app.flags.FLAGS

BATCH_SIZE = 50
EPOCH_SIZE = 60000 // BATCH_SIZE
TEST_SIZE = 10000 // BATCH_SIZE

H 545 28 s numpy BHIE S, i AT AR P R 5 24, 1l i feed dictse iiist
SRR

image_placeholder = tf.placeholder\

(tf.float32, [BATCH_SIZE, 28, 28, 1])
labels_placeholder = tf.placeholder\

(tf.float32, [BATCH_SIZE, 101)

tf.app.flags.DEFINE_string('model', 'full',\
'Choose one of the models, either\
full or conv')

FLAGS = tf.app.flags.FLAGS

IRIGAIEE Fidmultilayer fully connected B, HiINE N2 EEZ( 100 &
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JE— "2 NsoftmaxZE B2 . TR, EAEEERE—A T4 Ak

def multilayer_fully_connected(images, labels):
images = pt.wrap(images)
with pt.defaults_scope\
(activation_fn=tf.nn.relu,12loss=0.00001) :

return (images.flatten() .\
fully_connected (100) .\
fully_connected (100) .\
softmax_classifier (10, labels))

T E - Z)EERMNS, HIEH S5LeNet SERL, VRULTT LUK IZZRM B e, 1A% —
e g

def lenet5 (images, labels):
images = pt.wrap (images)
with pt.defaults_scope\
(activation_fn=tf.nn.relu, 121loss=0.00001):

return (images.conv2d(5,
max_pool (2, 2).\
conv2d (5, 50).\
max_pool (2, 2). \
flatten() .\
fully_connected (500) .\
softmax_classifier (10, labels))

HFIRATT 525 R 2% B8 Amumpy R i e X, B ATR ELAE B Hp B 4%, i id feed dict5E
PR AR -

20) .\

def main (_=None) :
image_placeholder = tf.placeholder\

(tf.float32, [BATCH_SIZE, 28, 28, 1])
labels_placeholder = tf.placeholder\

(tf£.float32, [BATCH_SIZE, 10])
WAFEFLAGS .model, MHE—ZHIE gl — 23K — D ER et

def main (_=None) :

if FLAGS.model == 'full':
result = multilayer_fully_connected\

(image_placeholder, labels_placeholder)
elif FLAGS.model == 'conv'

result = lenet5(image_placeholder, labels_placeholder)
else:

raise ValueError\

('model must be full or conv: %s' % FLAGS.model)

SRIG VAN o ) 432588 € Laccuracy PREL:
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accuracy = result.softmax.evaluate_classifier\
(labels_placeholder,phase=pt.Phase.test)

B, A ZRAE AR A -

train_images, train_labels = data_utils.mnist (training=True)
test_images, test_labels = data_utils.mnist (training=False)

1 AL B R IRk fs, BN RN, pt.apply_optimizer BRECHIRILGIN T IENT,
SR T

optimizer = tf.train.GradientDescentOptimizer (0.01)
train_op = pt.apply_optimizer (optimizer,losses=[result.loss])

A TEE T P B B save_path, EERR—BE] [ Sl % checkpoint . 7 IAE LR 4G
W, B

runner = pt.train.Runner (save_path=FLAGS.save_path)
with tf.Session():
for epoch in xrange(10) :

FHEA AR S I 280

train_images, train_labels =\
data_utils.permute_data\
((train_images, train_labels))

runner.train_model (train_op,result.\

loss, EPOCH_SIZE, \

feed_vars=(image_placeholder, \
labels_placeholder), \

feed_data=pt.train.\

feed_numpy (BATCH_SIZE, \
train_images, \
train_labels),\

print_every=100)

classification_accuracy = runner.evaluate_model\
(accuracy, \
TEST_SIZE, \
feed_vars=(image_placeholder, \
labels_placeholder), \
feed_data=pt.train.\
feed_numpy (BATCH_SIZE, \
test_images, \
test_labels))
print ('epoch' , epoch + 1)
print ('accuracy', classification_accuracy )

if _ name_ == '__main__':
tf.app.run()
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BATIZG], fH s .

>>>

Extracting /tmp/data/train-images-idx3-ubyte.gz
Extracting tmp/data/train-labels-idxl-ubyte.gz
Extracting /tmp/data/tl0k-images-idx3-ubyte.gz
Extracting /tmp/data/tl10k-labels-idxl-ubyte.gz

epoch = 1

Accuracy [0.8994]
epoch = 2

Accuracy [0.91549999]
epoch = 3

Accuracy [0.92259997]
epoch = 4

Accuracy [0.92760003]
epoch = 5

Accuracy [0.9303]
epoch = 6

Accuracy [0.93870002]
epoch = 7

epoch = 8

Accuracy [0.94700003]
epoch = 9

Accuracy [0.94910002]
epoch = 10

Accuracy [0.94980001]

BF o RBFIRRB
DA S T3 1 BT 322 e B IR AR

from six.moves import xrange

import tensorflow as tf

import prettytensor as pt

from prettytensor.tutorial import data_utils

tf.app.flags.DEFINE_string('save_path', None, 'Where to save the model checkpoints."')
FLAGS = tf.app.flags.FLAGS

EPOCH_SIZE = 60000 // BATCH_SIZE
TEST_SIZE = 10000 // BATCH_SIZE

image_placeholder = tf.placeholder\

(tf.float32, [BATCH_SIZE, 28, 28, 11)
labels_placeholder = tf.placeholder\

(tf.float32, [BATCH_SIZE, 10])

tf.app.flags.DEFINE_string('model', 'full', 'Choose one of the models, either full or
conv')

FLAGS = tf.app.flags.FLAGS

def multilayer_fully_connected(images, labels):
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images = pt.wrap (images)
with
pt.defaults_scope (activation_fn=tf.nn.relu,12loss=0.00001) :
return (images.flatten().\
fully_connected (100) .\
fully_connected (100) .\
softmax_classifier (10, labels))

def leneth (images, labels):
images = pt.wrap (images)
with pt.defaults_scope\
(activation_fn=tf.nn.relu, 12loss=0.00001):

return (images.conv2d(5, 20).\
max_pool (2, 2).\
conv2d (5, 50).\
max_pool (2, 2).\
flatten(). \
fully_connected(500) .\
softmax_classifier (10, labels))

def main (_=None) :
image_placeholder = tf.placeholder\
(tf.float32, [BATCH_SIZE, 28, 28, 1])
labels_placeholder = tf.placeholder\
(tf.float32, [BATCH_SIZE, 10])

if FLAGS.model == 'full':
result = multilayer_fully_connected\
(image_placeholder, \

labels_placeholder)
elif FLAGS.model == 'conv':
result = lenetb (image_placeholder, \
labels_placeholder)

else:
raise ValueError\
('model must be full or conv: %s' % FLAGS.model)

accuracy = result.softmax.\
evaluate_classifier\
(labels_placeholder,phase=pt.Phase.test)

train_images, train_labels = data_utils.mnist (training=True)
test_images, test_labels = data_utils.mnist (training=False)
optimizer = tf.train.GradientDescentOptimizer (0.01)

train_op = pt.apply_optimizer (optimizer,losses=[result.loss])
runner = pt.train.Runner (save_path=FLAGS.save_path)

with tf.Session():
for epoch in xrange(10) :
train_images, train_labels =\
data_utils.permute_data\
((train_images, train_labels))

runner.train_model (train_op,result.\
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loss, EPOCH_SIZE, \
feed_vars=(image_placeholder, \
labels_placeholder),
feed_data=pt.train.\
feed_numpy (BATCH_SIZE, \
train_images, \
train_labels), \
print_every=100)
classification_accuracy = runner.evaluate_model\
(accuracy, \
TEST_SIZE, \
feed_vars=(image_placeholder, \
labels_placeholder), \
feed_data=pt.train.\
feed_numpy (BATCH_SIZE, \
test_images, \
test_labels))
print ('epoch' , epoch + 1)
print ('accuracy', classification_accuracy )

if _ name_ == '__main___
tf.app.run()
8.7 TFLearn
TFLearn/&— " REUZE, ©H514 2 TensorFlow A28 APTE 2 il 2 FH H #W& W scikit-learn AP,
TensorFlow AR i 2 i 7 FFT—4~ BJE—PAEE R RIS, (HXT TRl E kR Uin] 58
ML FR AR

Z TFLearndE R 405¢, FoATT A 752 H | TensorFlow i =347

Q &: XJE— R E % TensorFlow bREL, VRIS 4B — N EEHEZE . B
F%D?H:E~HC (BN) 2, ZK kBRI AL

Q B#E. X2—FFTE, ATFINZ:. M AITETensorFlow& [ia17 5L .

QLT ZB THEET N RPIEE iscikit-learndZ 1, FRHEAL T —Fh 5 Ay 2 FI
2 A 22 X TensorFlow# B i 772, AN AT 19128, gtk omrdedds . J%‘VLEIEUH%% DNN
ARG, BRI ERE AR Ssciki- learanEl/JJEiHlE]E?@M Al Ll —F A
M.

23 TFLearn
BB TFLearn, ficfi] BT iE a7 F ik

pip install git+https://github.com/tflearn/tflearn.git
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BRI RGE RAS W] LA TN T i -

pip install tflearn

B, WA LUNEAAS % TFLearn, MIESCHFICIatT AR 4> RIA]

python setup.py install

9 &5 A F AFmigTFLearn% R 7 %, 75 57 https://github.com/tflearn/tflearn.,

8.8 FIBRRSEFETMES

ZHFET, FRATE2E > [ TFLearnfl TensorFlow, @it ZH B w5 R ZH P AEE (4
PRI AFIR A ), X Sl Rt — L Geblanr > (), AT 2 E— 1 DNN

TP

I ZEAF L FEWESE ( TFLearnsx A SN T 2IZEHELE ).

XA, BURIEHAE T U

survived REEH (0= F; 1 = &)

pclass REMAFH (1 = st; 2 = nd; 3 = rd)

name PL Y

sex A

age F

sibsp PSR ARk / B B E

parch I TFREE

ticket 5

fare 24

PUT 2 AR A it B — e A

survived pclass name sex age sibsp  parch ticket fare

1 1 Aubart, Mme. Leontine Pauline Female 24 0 0 PC 17477 69.3000
0 2 Bowenur, Mr. Solomon Male 42 0 0 211535 13.0000
1 3 Baclini, Miss. Marie Catherine Female 5 2 1 2666 19.2583
0 3 Youseff, Mr. Gerious Male 45.5 0 0 2628 7.2250

AL S P AWM. R FH (class=0) MEH (class=1), FEEIETEHSIFHIE,

titanicHHEEhCSVICHAE TGS, BT Lidi I TFLearnfY load_csv () BREL, MCHH
A e 2 —1Pythond 3R . #5E target_columnZ ¥, FRTATIRE (EHF5E) T

—31] (IDK0 ). PRER [l —A> o2 (B, Pr%5),
BfE, H RS AnumpyFITFLearn/% :
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import numpy as np
import tflearn

T#titanicBIELE.

from tflearn.datasets import titanic
titanic.download_dataset ('titanic_dataset.csv')

MECSVICHE, FihrWIEE—5I A 4 1abels:

from tflearn.data_utils import load_csv
data, labels = load_csv('titanic_dataset.csv', target_column=0,\
categorical_labels=True, n_classes=2)

Bl gt — oAb R, AEFRATAYDNNA AR o SEBR b, WA BR— 2o B i FE rh oA
T 2 S, AR name Mt icket 8, PIAFRNTIN N, B ML M SR HETF
R

def preprocess(data, columns_to_ignore) :

WAL PR, Sl B IR L ol P RS, I ERZS

for id in sorted(columns_to_ignore, reverse=True) :
[r.pop(id) for r in data]
for i in range(len(data)):

sex B float B (N EHERE ).

datali]l[1l] = 1. if datal[i][1l] == 'female' else 0.
return np.array (data, dtype=np.float32)

MZ AR ELL A —FE, nameflticketBFESHT 215 Z 05 -
to_ignore=[1, 6]
b FHoreprocessid i :

data = preprocess(data, to_ignore)

B, TR ARE M AR, ARSI 6 MRHIE, TS LB LIS N AT,
B L ABIEIEAR A (None, 61, NoneZHFRI/RAEHCRHN, K] DLk AR R HE vk oAb B AR
Zlgllé\/l\ﬁl

net = tflearn.input_data (shape=[None, 6])

R, RIS TE A A — > =R R R 2

net = tflearn.fully_connected(net, 32)

net = tflearn.fully_connected(net, 32)

net = tflearn.fully_connected(net, 2, activation='softmax')
net = tflearn.regression(net)
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Az

TFLearnd2flt | —OREEEEDNN, 0] LA gh5e il 28 W 45 70264155 -

model = tflearn.DNN (net)

. - .

IBFTLOM IR, B R/ N 16
model.fit (data, labels, n_epoch=10,
~/4 Z A

TR, PSRBT i

Training samples: 1309
Validation samples: 0
Training Step: 82 | total loss: 0.64003
| Adam | epoch: 001 | loss: 0.64003 - acc:
Training Step: 164 | total loss: 0.61915
| Adam | epoch: 002 | loss: 0.61915 - acc:
Training Step: 246 | total loss: 0.56067
| Adam | epoch: 003 | loss: 0.56067 - acc:
Training Step: 328 | total loss: 0.51807
| Adam | epoch: 004 | loss: 0.51807 - acc:
Training Step: 410 | total loss: 0.47475
| Adam | epoch: 005 | loss: 0.47475 - acc:
Training Step: 492 | total loss: 0.51677
| Adam | epoch: 006 | loss: 0.51677 - acc:
Training Step: 574 | total loss: 0.48988
| Adam | epoch: 007 | loss: 0.48988 - acc:
Training Step: 656 | total loss: 0.55073
| Adam | epoch: 008 | loss: 0.55073 - acc:
Training Step: 738 | total loss: 0.50242
| Adam | epoch: 009 | loss: 0.50242 - acc:
Training Step: 820 | total loss: 0.41557
| Adam | epoch: 010 | loss: 0.41557 - acc:

batch_size=16,

.6620

.6614

L7171

L7799

.7962

L7701

L7891

L7427

.7854

.8110

show_metric=True)

- iter:

- iter:

- iter:

- iter:

- iter:

- iter:

- iter:

- iter:

- iter:

- iter:

1309/1309

1309/1309

1309/1309

1309/1309

1309/1309

1309/1309

1309/1309

1309/1309

1309/1309

1309/1309

BRI R 2 N 81%, RN AT LT E A1 2981 % AT & 5 417

A,

accuracy

print ('Accuracy:

PR,

Lk TR (I O

Accuracy:

BRI LR

= model.evaluate (data,

', accuracy)

[0.78456837289473591]

labels,

batch_size=16)
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FiBfE R 7 AR
AT S B 53 2R 0 e B PR T

import tflearn

import numpy as np

from tflearn.datasets import titanic
titanic.download_dataset ('titanic_dataset.csv')
from tflearn.data_utils import load_csv

data, labels = load_csv('titanic_dataset.csv', target_column=0,
categorical_labels=True, n_classes=2)

def preprocess(data, columns_to_ignore) :
for id in sorted(columns_to_ignore, reverse=True) :
[r.pop(id) for r in data]
for i in range(len(data)):
datali]l[1] = 1. if datal[i]l[1l] == 'female' else 0.
return np.array (data, dtype=np.float32)

to_ignore=[1, 6]
data = preprocess(data, to_ignore)

net = tflearn.input_data (shape=[None, 6])

net = tflearn.fully_connected(net, 32)

net = tflearn.fully_connected(net, 32)

net = tflearn.fully_connected(net, 2, activation='softmax')
net = tflearn.regression(net)

model = tflearn.DNN(net)
model.fit (data, labels, n_epoch=10, batch_size=16, show_metric=True)

# Evalute the model
accuracy = model.evaluate(data, labels, batch_size=16)
print ('Accuracy: ', accuracy)

8.9 IhgE
AREEYHH T = AT TensorFlowR &, ] {8 R E = 5 A 4 o
AT T Keras, ZERIBETT H bR AG i A L, s i P pRos e SCTRBE 27 > R

i Keras, FA] T T AT A2 —AN AT SR SR LS TMAR RS, T XS IMDBRZERET 71

SRIG T EEN 43 T Pretty Tensor, 1% SRV & 5 41% TensorFlow#E R e ok, FHLABEIAT =%
A MZZ

FATTSEIL T — P LeNet KU R FURRY , T DL o T 5 $er 0 2R )
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B —ANE B TFLearn, iXZEHSE T iR £ TensorFlow APL, 7E/R BRI, T4 T 2 dnfol fi
FHTFLearnfli 11223 JE 50 S K MEATHER . NoEMX —1T55, FRATME TR ML 2588,

TR 4 TensorFlow [ iR R 2 ARG R . FRATT S TATEA G 2 AR BT MRS, JF IR AE
KEVEARSE AT R BIR R T . 7o, S d ﬁEﬂ:TensorFIOWLﬁE’J JBEEER e Aw i
DA & TensorFlow FllK eras e 7 BT‘Q/\ MEMAORE, ff5, FATESNF7E Android b1
2F 2 [y a)



TensorFlows K ZiE A 4R IE

ARFEWGTE TensorFlow 1) 25 2% Z2 AR Zm AR M), FRATTSHRTT— 28 4 O iR 5 nl A, Gn i
TR S ) BRI A, L) K F TensorFlow7E Androidi% 5 iR E ], JHiRfit—ik
Gl

ARFRETHE LT 38

Q ZHARSPrE A

O FETUREE 24 (RIS G R
Q Jns LAk

Q TensorFlow#lKeras

Q Android I REE:>]

9.1 ZHEEDHEN

B R AAIR AT HE S, MRS il oA IR B AR o A2 R R A
FIRRIAE I, BEAE X A A B T AT AR ACRE AR WA ¥ 1 o ZETRorpr, T O
RBEF 2RSS .

AREREA G LR T BRI RS B 80 m ] (AUUR—NER AR, TR s A
FILA S = VR BE 2% 2] 4155 7€ TensorFlow AilK erasik Y TE 00 N BRI ), ITAEF Qfaf b 3R ICH
RHEYSE

9.2 ETREZFIMABENREN

AR T Ay i ] TensorFlow A T ERRB!, i 2 IER = T HOR . Jm R IR Y%L
Y4k (fiimageNet ) b HIYIZRAIRBEL A RIZALEE ,, SATERATAIISR. JlH, ANIE A CR%EUE
SERNOL T TR o B P AEARRUAE L SN ZRnint, PO IR ME TG IZ%,
KRR ILRI ]
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TensorFlowd T4 1 R & B FRYIZAAAL, HEH] #E47 B S A9 SR, A 3544 8 H1 2 T ImageNet
( http://image-net.org/ ) T2k Inception V3RIZE, % R4 A LLIX 431000 A [a] 25

MIFF4R, PRTFE— RSN R, R UFRI AR ZRN A2 . TensorFlow A1 BAEL £ B T —
ANEWEIL AT AT IR G 4E, RT DU R S B8 ANk ( DLIE9-1 ),

B9-1 EFr8dEsE (BMGKRIR: TensorFlow, Milik: https:/www.tensorflow.org/
images/daisies.jpg )

B, R E—ME—RINE R EdEE, FRZ L M VR T E U R . FATHE
i F TensorFlow#2 i) £ 1 owe r B i 4 -

# return to the home directory

cd $HOME

mkdir tensorflow_ files

cd tensorflow_files

curl -0 http://download.tensorflow.org/example_images/flower_ photos.tgz

tar xzf flower photos.tgz

TR KN A218 MiBIY £ Lower BT, IUAET EAE/Rhome A2 T IR AFX 2L 4L K]
) —ARIA

BE, HFEMFLLT e TensorFlow 4 clone F3E :

git clone https://github.com/tensorflow/tensorflow

SERGZERMEG , RO A TN FEdE, B4R LUHE Fnception V3MIZE IRV T o
AT LRI EERNIT, Inception V324 Fefl] /& #E ImageNet [ UIZRAY, 7] LLIX 431000 AR )
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2, PA R T EITmS%. ik RVl ZInception V3MZEHYERIG—)Z, LMETH IR 5E
LS

THIFHEINZRM S . fETensorFlow MR HR T, B AT Fas:

#From the root directory of TensorFlow

python tensorflow/examples/image_ retraining/retrain.py \
--bottleneck dir=~/tensorflow files/bottlenecks \
--model_dir=~/tensorflow_files/inception \
--output_graph=~/tensorflow_files/retrained_graph.pb \
--output_labels=~/tensorflow files/retrained labels.txt \
--image_dir ~/tensorflow_ files/flower_photos

A2 A BN 25 Inception v3EEE, BEFRIE MR —)Z , BRATEFATIRMEAIES ]
Fr EUIGRE— ANy

Inception V34 JFSETF A RAEIXLEAE T BN Rk BT, (HiZMZ8E 5 11000281915
ST LAY E A  G o HTTIZRa I 28 i, FA Tt A 1 R 2% A B4R BAE iR — 1
DRIZHEA, LRSS XTI

9.21 HIE
ATIES], FATZarma S aa —4 “WF)Z" (bottleneck ), X247

ARBCEIZRM L, SRR A Bt e 5, A R AT

FA 11 FInception V3/E R TIIZARA , Inception V3FA LR, FZZEMEZ, Xt
JZCARHINZRT, B & A0 LA S ER RS B o e R G — 282 (it
EZBIIB—)2 ), BT AT A S S R A

W2t 252 M2 We? 3% & TensorFlow ) — N RIE, $RIRRE—Z (T 2EME ) ZHT
AR —Z o PRI, DNZREE T i B As UG AE I it R gl A, TR2 Z BiDIRLE 2 A5
TERAEUR LSBT RG], Bk, FRATPRHIRZ A6 A AE i b, SXHERT DLk SR PR 2
AFIE] o 3502 BRI R AE 642 R /tmp/bottleneck

922 (EREINZHRE

AT TN 2Tt 172 SUBA Bncption V3REH , JERUR 2t e10ve: (RN
BAREH, A7 Etensorflow_files/output_graph.pb™, 7Etensorflow files/output labels.txtFa] L)
BN —A SRS, 2SR bR .

T HGREB AT
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(1) %5 PythonlIAS, Jn#Z ATAYRIZE, FHEPREIR .
import tensorflow as tf, sys

(2) TR RGN N — SR AL -
provided_image_path

(3) EEHUEIEAE -

provided_image_data = tf.gfile.FastGFile (provided_image_path,
'rb') .read()

(4) BB

sys.argv([1l]

label_lines = [line.rstrip() for line in\
tf.gfile.GFile("tensorflow_files/retrained_labels.txt")]

# Unpersists graph from file
with tf.gfile.FastGFile("tensorflow_files/retrained_graph.pb",\
'rb') as f:

graph_def = tf.GraphDef ()

graph_def.ParseFromString (f.read())

_ = tf.import_graph_def (graph_def, name='")

with tf.Session() as sess:

# pass the provided_image_data as input to the graph
softmax_tensor =\

sess.graph.get_tensor_by_name('final_result:0")

network_predictions = sess.run(softmax_tensor, \
{'Decodedpeg/contents:0': provided_image_data})

# Sort the result by confidence to show the flower labels accordingly
top_predictions = network_predictions[0].argsort () [-\
len (network_predictions([0]):][::-1]

for prediction in top_predictions:
flower_type = label_lines[prediction]
score = network_predictions[0] [prediction]
print ('%s (score = %.5f)' % (flower_type, score))

n] RIKE A 1B £ B Python B A 8 47 76 /R ) tensorflow_files 45 N o I AR K5 iZ BRI A 1 24 A

classify.pyo

SRIE, MR tensorflow filesfé AR Nzt T LA Fans, DIoar2—ikafsg e q
python classify_image.py flower_photos/daisy/21652746_cc379e0eea_m.jpg
CEI O TR RS e [V

daisy (score = 0.99071)
sunflowers (score = 0.00595)
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dandelion (score = 0.00252)
roses (score = 0.00049)
tulips (score = 0.00032)

TERL, RO 20 4% 7 BT REAN_E A — 28RN AR PO IR 2 A R Bt _E VIR0
IR, FHEIRAE AR s A A

9.3 fRERLMERE

ik KM BRI E RIS, HTensorFlow T %, FITINEIERE , s IELER
B, RO RFHRAD R | D DI, BT ISR S & LT R AR E

WITFER, PRATREA 2 B b R B E AR R iE 2 arat, RO B BRAEAT AL T B, (B4R
ARSI S P IR AT 2 DI e

AT E S BN 2 TensorFlow FUAZ D EHY,  I1-75 7 TensorFlow [T B Wnfay e IR IRIE,  £RHFIF
SR AL LA M H ) o

9.3.1 TensorFlow Bz
LU B TensorFlow A% O3

O R &M TensorFlow(l) RIFHAIE T HARNE, HIob, WAL, TensorFlowfd FHI1 2%k
P gz, TensorFlowr) TAE =LA P 44 — TR, SR I k2] —4~1]
AT A, BENZ A, JFRT stz St —RINEEE, B ey —4Ty
SN DIEGEAT T o TensorFlowff X ik #6745 55 52 Z B AHAE, RIIAIAR S 21T B T, iX
AW BT SIS T e R A B 3R

Q &AM TensorFlow EsZARY, F A'E MIPythonlk R%E Y], Kk, VRITA 5 )2k A
AHkE L ACHE, Bz BEAZAEMBRS . 5358, {fFH TensorFlow s & 1 12 2 FLH:A
WEET g FRAR AL

Q T Bt TensorFlowl)—MEKBIHESE T, E— A, Bk, Rl 4
HE SRR ERAE, R RIS TensorFlow [, 1 JCREFH.OAE R H [A] 1,

RZE T TensorFlow X JL/MZ.OIEHEYG , 1 & TensorFlow A BA 4ifT iz s e A iy
BB, FEPARRX SO RTEE N R R
9.3.2 MRZLMARIAVERFIF
TensorFlowil i L A SR B VR it AR s AR P AT, IR 28 LAisl T,
TR A TAE =B g an s 9-2 s o
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/1\

0x00000000 movq (%rdx), %rax
0x00000003 vmovaps (%rax), %xmm@
0x00000007 vmulps %xmm@, %xmm@d, %xmm@

0x0000000b vmovaps %xmm@, (%rdi)

e, €
[ MCHIC G515 f)

E9-2  m g EA B R (A SRR : TensorFlow, Mihik: http:/img.ctolib.com/
uploadImg/20170307/20170307064228 586.png )

TensorFlow A1 BATF A& X — g ar & A0 1 H 8902, 1A il DUE A—>TensorFlow i1 [, &
JatF BB A & I B T AT

IR AR A ] LI — 1 TensorFlow - EIVE M A, SR 5t H iz a6 N g g AB A
L MBI R R) o X & TensorFlow 1 BAS IN A — AR 4, (AR T LA BEAS 32 ZERE B i Y
BIFCAD 2 R A . Bk, DAE AR S0 FH A Z 284

RAEARIALAS P A s LR AR EL, 75 ZAE T B TensorFlowts 7 F 3 & .

BT 4, clonefic i Y TensorFlow (3 :

$ git clone https://github.com/tensorflow/tensorflow
SRJE, LA A4 Bt B TensorFlow :

$ cd tensorflow
$ ./configure

TERCE R FER, B SCIF SRR R IR A, F 2% 2" AnJa ], I
TR P AR LA

R IR A TAE 2, FeAT T H TensorFlow shelliE 1 787 .
PR A5 ST H— TensorFlow shel iz T RS F Bt . B5C, FERANT Ayt Sk it .

%cpaste

D B 4b BT Ut 1Y TensorFlow shell J& 4% fk 7E 2017 TensorFlow J & 1§ 2> ( https:/www.youtube.com/watch?v=kAOanlcz
HAO&feature=youtu.be&t=2m32s ) |izf7demofi)— shell, AT TAEITFHIPythont& M fE I — T, BIPAL
R o A WOFRAT U X A shell, YEEBA PG H C UL JHF 1 TensorFlow shellii ik, FrASEER LA NES
B OISRk, MR R T & & L AR, StackOverFlow b7 A EE BlLX —308, niliEEs%.
https://stackoverflow.com/questions/4244633 1/how-to-launch-tensorflow-shell-shown-in-xla-demo. PFET
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SR, R LLR 254 -

with tf.Session() as sess:
x = tf.placeholder (tf.float32, [4])
with tf.device("device:XLA_CPU:0"):
Yy = X*X
result = sess.run(y,{x:[1.5,0.5,-0.5,-1.5]}

RS54 4 TensorFlow shell :

--xla_dump_assembly=true

WAL K Z AR L S shell, HTECERY 1 sE L ARAC A AT i 5 A0S
HEARAHS ™ A 5 AR

0x00000000 movqg (%rdx), %rax
0x00000003 vmovaps ($rax), %$xmm0
0x00000007 vmulps $xmm0, %$xmmO, $xmmO
0x0000000b vmovaps $xmm0, (%rdi)
0x0000000£ retqg

T HVEA FAZR 0], DU S R AU R B S A G it

T 7R B BT AP a8, PR ARSI, IR IRYEAE T, JRAT T s L 23 e )
HEPERBCPUR & [, UL, SiiFasfE TensorFlow N FB A A — b T AR A 3045

BT TR BAEBUS , VREE B LA 5 o X8 S MRRIRIEAE T, Hoh A 1l
B, DRI EA CRRE AR A 2 b4 Befofeids o PRI, i th AT 45 BH A /R TensorFlow
TR A BT B B RE R AT TR T IR

WeAN, Ay A ] DL R CE A I R B GPU 25 [, (HILAEAS SR AR X A 7]
B R ATE,  ERLEAEOT IR AR #E TensorFlow shell 7> CPUMGPU T AE .

1. R RIE
M2, HT TR 2 ) A I G 135S 3 T 4 — [l g 2

Y 2 PR ) R AR, IR PB4 i, UL, SR% A —>TensorFlow# ik
LIRS, AN 2 H ORI L85 A AT o LI D I8 o (RN A1 B, R dk
[ 25, ] A= 246 2

HERF R PRI 55— AR, IR ALEACRS LA 5 I B o B 4 A i
BN, RATEEAEACIS AL A AL s+ B SR RN, T LLEER & A 18 i 1E)5 T8 E .
Hit, &F LA TensorFlow 5 HER] ([K]9-3 ) 1] LI 2| TensorFlowAI#%.0, I Lk
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PERELL T TensorFlow E R RGN AT T7

TR LR AE

Existing TensorFlow Core TF Auto-JIT

B |

£19-3  TensorFlow FAEE] (IR : TensorFlowFA#H K& )
2. IR MR B R EMRE
TensorFlow Y 2 4 31 5 U M2 AR THE o S 1280 — T Re 1 o
R AR LS

O RS- 3% Aeik . W0 UERTSRIEAI L1 14k, TensorFlow IR — 26 Py R AU B 1K 60% ., S5 41,
SyntaxNet/) S5 1F i ] 2007480 b 2 550F> . [ P& SyntaxNet ) i3 E & A 1 218
INHIERAE, B DA RERS T BT R — /MR . X — T P 2o 27 A — S R[]
{HANSRAREEH T ik thfg, X SR ) S5 B ) fE AR T DAY 5 o

Q AW AR L HBRIRZ T REEZE R, TensorFlow il LMEALNAERIE, PRI, R
ATLATE S 2 Re A PR A4 (anfeshZety ) B iR EE2=>] .

Q ABHEERTZR &M FAINERE SR RATRIFEAR, TR —IF iRt e R
AT IR i Ry PTPA T S o Sl A TIs A T AT AT S, AT AR 46 4 TensorFlow 1
ATl J34b, ] LAs MR F ) I KN, TensorFlow A1 BA CLFE—A R 3 i) K 42
AT W AR IR TR, W DR R/ 2.6 MiBIs/D FI/NVT600 KiB, 3%
BWE, TRz R T3/4, XL T, (RN s OO sy — 2k
TensorFlowfUiB A4 54715 ( https://www.tensorflow.org/performance/performance guide ).

Q F AT EARFHATOHN . ISP R A ORI, s fl
A A5 R B R 3 1) 20 B BN R34 TensorFlow A1 BATT & IR 2R A B = 2 A Ak s T
PIHBEAE R LR R K, IFeld— T e R TR, JHER7ET
B, ik, BIMEREARFEMAES . CPU, GPUB A & FitfT401%, TensorFlowA/)
AT LAF A — = 2 T A A & T T X2 B I i 2 o

3. MREM K BE R E TAREN

INELANAE f ATEF WAEHLO IR, siFRh & B E . g AU HLORE it
TR A, RS RGN ARSI R 2
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TREEI9-4JR 1 s 2 A g ik i e

XLA HLO

BARSLRY LRI 5 4

R T B ARHI LA sy fit

Bt BrRA ARG A B

I

_____________________________________________________________

K9-4 TN MACE g iF S A (R IE . https://www.tensorflow.org/images/how-does-
xla-work.png )

WEFRATHT S ), TensorFlowf#H FHHHLO® H B2, AL F HEr s, ik,
TensorFlow7EiX — B AZ HERIRGI A ALTR Y o SR)5, TensorFlowfii 5 — 1~"HLOK 4 4K
W BARE . BRI L T T T RS, IR A B 2T S IR MBS o, LA LB XF
SN

4. MR MR AR TR B

TEA B EAEGBL, FFARITA TensorFlow A EARRERL A1, PRI AAEACRU HERT 25 132))
REATT LA o Bt TensorFlowfE X AHE R, FAl 14 BLX — 4 PERERS /AR 21 7838 M S

5 XHHEE

T, B S 7EX86-64FINVIDIA GPU I VRS 4%, I Hix86-64 FTARMZEF
HAOTS %,
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6. EH R
i A B 225G T i e MR i i A PR SR, AL 1 gl /e A 2R 23l

FHiZAEME, 155 7% TensorFlow M3l ;- https://www.tensorflow.org/performance/xla/jit.

9.4 TensorFlow 1 Keras

AN O TOTFE— D XRS5 ) 22 4 AR AR 7 B 2 10 5 —TensorFlow
FiKerastHE M, WIEI9-5HT7R . A T IXAMREE, ARBEAT MU 2 LA U e il 3 R 2R R TR EE

+

TensorF

[¥19-5 TensorFlow5KerasiJIBE ] (KI5 . https://blog keras.io/img/keras-tensorflow-logo.jpg )

% A i
FA\Al
AL

9.4.1 Keras &1\

Keras/&—API, [ DGR~ I B A TR A5 fy s s . nT LA, ERte— MR
B~ TRA, HARRT

Q & FE
O FERE 2t
Q sk 7 e

R E 2 G R, iEEZ AL HE . Hit, KerasfZ O3S il
i NIRRE2A IR 2R

L), Keras A2 — M A S LI APL, Kerasi ] & AT Bt 241 X TheanofE2E Y, PR,
A T TensorFlow3L B, ARiESHIHAETFLZEH,

TensorFlow FF i, ¥ Keras APIZS N E| TensorFlow i H 1, {#iTensorFlow 1K erasfi {5 45
Ak, MRS AN RE SR E %> o
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9.4.2 3IBA Keras HIEFAL

FATE & Piid, TensorFlow¥fKerasf APTS N3 TensorFlow i H A, 13X kfE, FRsk T IS5 40
THFAb

(1) KerasfJARAE MR £ . kerastE N KerasHE ) — " SEHHE 5| A TensorFlow, ZAHHUEE
Xt TensorFlow - I H4) LAY 5

(2) A TensorFlow#% 05 | A TR AR SSH, AnpL%)23;

(3) T35b, MR P A R I B2 T K eras iU BCIARH, AE T LI TensorFlow
DAIEf . kerasti ] s,

4) )5, FILAPI—FE, Keras5 A TensorFlow s R PESE A
R, WSRARTA T R} & Keras fl TensorFlow B FH 7, AR 40K: — 25 B F & 7= A AR i g 2
FKeras H 1% 5 TensorFlow %0 R A, VB MKeras ' IARKE RIS LA 44k

Q 7 LA H R Al TensorFlow fl4liKeras ) DI RETR & . FCXT o
Q 54h, ATRLUSIRE 2 m i) . SRR e, il
LIl el 2N
m =PRSS
n HSEORL
m [ T ¥ TensorFlowtS i H8 8 A 7 Y TF-serving il 55
9%, VEN—ATensorFlowH /7, ARHAA LU RO
(1) #RAT AV Keras APIF4EE, FHLARIALIVRAOTF R AR, AT 202 B 45 By TensorFlow
Iﬂzi}ﬁ (e}
(2) ffi K eras APINE ERATAT R IGTE, FOMRASTE ZX Kerasiy & DI REARMR AT . HEpE
R Z R ZRIA]
(3) H4b, VRAT LIS T A Keras A AU IEACHES . BEAEIT—BtKeras{CAS I ER A AL S
HER—T AL, U E 51T,
B RGA T N s8R, R s T — T KerasFl TensorFlow K FHE A9 T AR

9.43 MINEIE RS
PUTFACHS (A FH 2 S — R [l A JR AT TR i Keras e SCIZABEAY
AR — R, AT A X IREE T i FH /5 )= TensorFlowi#H 1 711 2k .
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A IER, JA1E L mEE 4R, BRI 10880, RISk 293t
FA0MT . FATTEA AR P 2 AR SR R, A& 9-6 T 7 .

- VTS D OREF 2 . WRARILE CLAER A ORI M2 |

1] g DA ) T2
- - e s g - o

; g% ~ 1Y lﬂ: 1’$Efﬁiﬁoﬁﬁﬁﬁam? Igz (ﬁﬂlﬁj\ﬁ Bﬁxlﬁﬁﬂ@’ﬁ’ﬂ—k

s AT RS NT Lo B DR ) ABAS N A SR BRI 0 T Bk
% BH 1%: %&

E9-6  FAT[A)E
BATB S, — MR A IR, BAUT

QA PETRI—DWFS], HILZR40 4 R

Q R — RS, RN AR AL

FRALKG 2 A R R 3

XS R ELIRXEA DT, DR AR AR 221 U — WOR YIZRCNN, 7331 AR L RES
P B fE B, XS fE BT RETCIE AR BN . QSR AR B BT i U
EATEHIEE, TR Ay Sk Se it B R AP OR [F RO R B IR LARERE BR300 it fRA 2%
DREE 7 IR, fd T LTI rp 3R S, DAIE S [R5 TR AL

XA E R LAFAR R INXE, VFZHP0E #RIGAMR . MIELLE, A T TensorFlowfE -1,
Keras{f: N APL, AEATTBAT HEAPython I 45 5 BE /1 i NHT AT LA RIZIR] L

P19- TS AT PR 2R I PR AR A RO A

Bl 17

[E9-7 i AR ) 2 204
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IR 2 A RS, SR E R, R B S — e s S —
A3 S TTRE )R — A~ B Fp 3l —— i g — it R, BT — gt 18l
R BB, A— G TR R T b SRR A, AR R, Horh g
T AR R BT {5 R o

RIRBE I SR — AR RS 5, BIERAT AR A R 5 U0, ARl 35 DAY S5 R AR
JrrFs BRI SUA BN 1] B B LA 2 6], 2 J5 PEIRBE 27 2] Feoye T i A J LAy 5 1] LAY — L
AR ARG o A 1) RGO , ARSI R A g (5 5L, BEIR R U A — D i M 45
M G — 2 R — A A WL P softmax 732802 . e, AT ORI rPoE R B K 5
TR [l 2 ] A

T TR PR Z AR

XTI S, BAPREAII A — 51, B R —RGBEIE . S5, Ked it
& A—/~CNN, i HFLA5 R —A 1y it S FH A 2RI 45 VE D CNNIR B . FE T A% 45— R I CNN

J5, SREBAR U A — RS i SRR — RS BB LSTM (—FEFRMZE, T4k
PG R, 2PN BT ), xR 42— ORI )

XTI, BATHIAE BT LR B A RSy — R 3], b ek
— AR SRS RHTIRR AT i, R S B B — S B [ A, RO XA~ L] P41l o
PAG T mEF . 5, BB LSTM, IZMEERREA R A — A

WAER B RIAYEMITEKeras 1 Zm, WE9-8F7R o

1% F R A AT

1 1

El9-8  KerasfAH (Al 4244
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%K eras B FIZ BT EUARAMARZERL . XTI Rt , & Sef IR g — A sk, H
A — YRR Al R i, R A RO, R e — D = 4R A S B

4 B #E ImageNet [ Tl Zxid (¥ Inception V3026 i FH 21BN i) L4k ) o |, MRS Moi il
—A W, TR, S EITI . T FORSBRALSTM,  Hik 24
A A PR ] £

XTIy, AU — MR AJZRB R [N, FHRASSRBIZALSTMMES, Azl —

ATl

TETG , AP — SRR AR A i e B ik . SR, 7E0 DHoE B —RAIHZ . &5,
e L THCE — > softmax 7328 &%, FEARE N TUE A — R I A5 2% H AR 12 S gt
— A

LIRS BANE

video = tf.keras.layers.Input (shape=(None, 150, 150, 3))

cnn = tk.keras.applications.InceptionV3 (weights="'1imagenet',\
include_top=False, \
pool='avg"')

cnn.trainable = False

encodedframes = tk.keras.TimeDistributed(cnn) (video)

encoded_vid = tf.layers.LSTM(256) (encoded_frames)

H T IS B A ST ARG SE B T A A 44 o

F—ATIEE T AR . X E— ) Hdeskim, SHRSE, (HEAEAHBAMIEE
HEHKIN . SH—HloA ] 40, B E Anone, [ROBFRATTAEEAR A AT DL 4wt & A5 AN [R) £ A0 it )
WA TEARSHCR150 x 150 RGBEIE

58 " ATSLHAE T Inception V345, 2 H Bl MZE I 2R E ( #EImageNet ElIZ% ). K%M

ZUVERFMERIBUZ , T LIAN2 i Inception V3IZ8 1 7325457053, PN RGP, )5,
FERAZ Z E I b AR A o AT B0t DXt B2 R P At )

FTREA N &), 2B 2 Inception V3#EAL? JRRZET, FRATALFEAY R —A/ N
Bynde, ZBUHRERBE RN, AR LUE AR R O 8 A DL SE AL

P, R EZRZEEAE SR TAEH B R R, 7 2 X LA 2R A

B AT CONNBCE N A ATUIZRRY , O Gl R A A 2P, T T
BNZRMZS, BT AARRAE I ZRixX — A1 RGeS ACE AT 0T, R4 AT RERIA %A R 7 ImageNet
eI RN,

SEVUATE A T — IR ZIBGLCNN, FRE N PR AR A B —20 o X —20 %
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e — =ik, FoR AP — R SIS

BRATH X —FI KRB LSTMIZIFiE1T . X — Bk 2 4 i 188 E B i —
AT

AL ES], SLfilfbKeras LSTMZRT, HFEEE 135, WLSTMZEH Mok, H
I, ANFRETMLSTMINE 224177 . Kerash— M JRNE, B FHSCPRRCR A rRE R, it keras
FRE— N2 BRI AR, B T XS R B S, BT LA, FRAT L BRI Bk
REARAT RAFIYZE R .

XFF ARy, A LT 3474 U x [ A T i -

question = tk.keras.layers.Input (shape=(100),dtype='int32")
x = tf.keras.layers.Embedding (10000,256,mask_zero=true) (question)
encoded_g = tf.keras.layers.LSTM(128) (x)

F—ATRE TR A KR . B RSN N — S A 100 BB A, i A g
SR HAE NI 2& R 22 1001 B i) ) ) B3L

55 AR IR ARG B g A B AN B AJZ I maskingi% B S, BN
SRR BEAE] 10015, T2 O 7 sl ) o, i HAS FE 3R 3] 100,

B =AF LR R R ALSTMIZ, HILUREIX — Z-51] il ) 8 25 1 D — B4 [ o
i, I U AR SR S8 ] -

x = tk.keras.layers.concat ([encoded_vid, encoded_qg])
x = tf.keras.layers.Dense (128, activation=tf.nn.relu) (x)
outputs = tf.keras.layers.Dense(1000) (x)

BT R AR RO, R A SR BT R, BRI S
—ZINEEZ . FadfAs 71000500, PIEFERNCR B E 1000 AN R ) H

PUN XNk A T i e R 0 -

model = tk.keras.models.Model (, ouputs)
model.compile (optimizer=tf.AdamOptimizer (), \
loss=tf.softmax_crossentropy_with_logits)

WAL FOE— AR T T Sk, AR TR — R B 2 2 T R B 4 o 1RSI rY i 7
i, AR E TERAIR A . Fid, AN B T Adamopt imi zer fE NGRS TR T AOILLAS
Il F softmax X438 A ( softmax cross entropy with logits ) /E A4 2 pR%K .

AR R, A /ZE)ZF8E T 10004550, 1 BeAG [RI B8 2 0 R g, IRz )2 52br
IEAZRPER . softmaxifiHRE S S TES U R g .

PUF Rz A 5e B A0S, B IE R T AU ART fide. (NI, FAT9Ehr BR X —ARH A2
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S JIREYAER

video = tf.keras.layers.Input (shape=(None, 150, 150, 3))

cnn = tk.keras.applications.InceptionV3 (weights="'1imagenet',\
include_top=False, \
pool="'avg"')

cnn.trainable = False
encodedframes = tk.keras.TimeDistributed (cnn) (video)
encoded_vid = tf.layers.LSTM(256) (encoded_frames)

question = tk.keras.layers.Input (shape=(100),dtype='int32")
x = tf.keras.layers.Embedding(10000,256,mask_zero=true) (question)
encoded_g = tf.keras.layers.LSTM(128) (x)

x = tk.keras.layers.concat ([encoded_vid, encoded_qg])
x = tf.keras.layers.Dense (128, activation=tf.nn.relu) (x)
outputs = tf.keras.layers.Dense(1000) (x)

model = tk.keras.models.Model (, ouputs)
model.compile (optimizer=tf.AdamOptimizer (), \
loss=tf.softmax_crossentropy_with_logits)

Tz AR, i FiZKerasSEEZE X TensorFlow M E T IRFAEERY, T LB S TensorFlow
BOPTAL 7 R SE 2 B M APISE MR . I, (UH—F7 RS RIAT 52654k — > TensorFlowSC 4, 4%

JEAE AT ] = R 55 a b i oA 2O 2R A5 TRE

FIFLA, ANGH 3 JUAT 4 SRS B AT F pandas B HEAE 2852 B n) 254580 oh A8
TEGPUSERE i TI/RAYSLER -

train_panda_dataframe = pandas.read_hdf(...)

train_inputs = tf.inputs.pandas_input_fn(\
train_panda_dataframe, \
batch_size=32,\
shuffle=True, \
target_column="'answer"')

eval_inputs = tf.inputs.pandas_input_fn(...)
exp = tf.training.Experiment (\

model, \

train_input_fn=train_inputs, \

eval_input_fn=eval_inputs)

exp.run(...)

TR EBITHIRED

EEdE, Re

FATHT TR B A S B —E AR AR T, (HIXLER (cf . keras) 1RPEIS B4,

Jei B PR s T AASAE FH 1545 ARAS S8 AR 434
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A L2 % Keras 20174 2= 7= §h 26 18 ( https:/github.com/fchollet/keras/issues/5299 ) £ &
tf.kerasHltf.contribftA] FHM:,

9.5 Android FROREZFS

PRAfEsinl, M4 EAE Android [ A TIRE 5 2] 7 IR 2% 2] FllTensorFlowMEiE AN % T
VEAE R AVEE o0 F) K GPUSERE LG ? XN AY A 56 4R 215 E 1Y, {87 Android b EFT
R 2 W —MBAF R I, AT LGB e ik s LA Bzt P 3R ER Y | TRT AR
ZERNEEN

s PR BRI 1, PO AT R R sl f o AR AT LR TR 2 ) P R 2
WA, NSRRI AR TR . BB A T IH A A A 8 R e &, #lSnapChat F[1)— 2k
AR SRS o AR AT IIF R BESE TN, B ANTIS W& .

e, TensorFlowid ¥ RESZFFITA 4, AL HiJF# AndroidiB4) . TensorFlowB7E 2 FrAY 15
w4

Q Android
Q ioS
Q Raspberry PI

bitiZ5 TensorFlow it X (AP I, Bk &2 R L4

9.5.1 TensorFlow & <12F

TensorFlow ' i Androidfii /n f2 7, Hik it HE TR T #%, i FH TensorFlown] LL5E A,
WRREAT 55, WSRARA B T 2 T G R, T UMK SRR AL o

TensorFlow# it (T /R L 25 T 7ER2 sh i I {8 FH TensorFlow A BB T~ T IS H 24 Hif
B4 0] L) EHEAE Android 5845 i F R 7~ 49

QTF4 % (H99) : XE—DmIdoRll], HAEAZESHA—LEAEIL, JfHInception V3
W& AIALH A MG o iZFEAXT FImageNet ( http:/www.image-net.org/ ) | ELH BT Y
YHRITONSCRARGY . B Iz Bl —A S8, SCPR ] LU R B #E Inception V3 1]
PRAFEEE 25 A AR, SRR B A ZoR B, SRSt AR D AR g 1
—AH P EUR RS App. PRITRESTEEE], A0SR ELR i ImageNetbi A S 5 Sk X &
N, RSB AL/ L5, [H A TImageNet %A ARG FIARES, ik, 0
RERBGITEN, MHSHNEE 5 AN—EHBMMPE, WZewmdE, TRREER
FINAR, T EAS T XA
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[519-9 £ Android i TTFA SRR FIZE R (RIE: hitps:/github.com/tensorflow/tensorflow/
blob/master/tensorflow/examples/android/sample_images/classifyl.jpg )

Q TFR®A (E9-10) - ZoRBIRIERTE, 1ESSRARPLAERS IR H A9 AR JE B e . 1o
FE TIBERBOR AR R B, R A — P A X R

K19-10  7EAndroid_LiZf T TRERM KR B 25 R (SRR https://github.com/tensorflow/tensorflow/
blob/master/tensorflow/examples/android/sample_images/detectl.jpg )
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O TFRAAL (B9-11) : MagentalA 1A 2 TAESUE RIS AL FIXUEIERS . 1l LA R B XU 1L
PIFEARTETFHL b SERrs A TiZon ], I 7 LMl AR S e BUTHR G A RIS . B Tizos ik
Magenta i 5 £4E A (1) —5 43, BT LA AT DL B 2 M https://github.com/tensorflow/magenta/tree/
master/magenta/ models/image_stylization x5, I FHAFPIR BN RS X L T2

[&19-11 7EAndroid iz TTERAE LR FIZ5 R (ORIE: https:/github.com/tensorflow/tensorflow/
raw/master/tensorflow/examples/android/sample_images/stylizel.jpg )

9.5.2 Android A\|7]

FATATE RS, AP RAG Androidiltsr. FHIE JCN4, & 28T Android/s 2y 75 2
MR —IB TR, SR A R AR BB

1. sk

TensorFlow#2 8] : “H T T camera2 API, Lk, #HEBfTH AR, WTFERA Android
5.0 (AP121) MHUI FRRAIE S o AR EEAS B ] LIS TIEAPL >= 14105 o 7

2. MARIFAIAPK

WA 242 TR 2P, 7] DL L% 7E https://ci.tensorflow.org/view/Nightly/job/nightly-
android/ N H AR BT AR AS . #F A Last Successful Artifactstn%s, X5 3 Aout3Cfh3de, %
tensorflow_demo.apk SC{F AT LM T EAE AR H O AR B 02w PR S 4R I



212 % 9% TensorFlow &% % 4k 42

RN LR Wk, FRECE Z 4075 « https://github.com/tensorflow/tensorflow/blob/master/tensorflow/
contrib/android/README.md,

3. BITERIZRF
TFHEIF R AppZ G, G EARES) (TF22E . TR TFRUE AL ).

AR, T LA A 1 O R AOITP L SCPTRA T YL, BsUFR , 2rte
P L URIOM B, A B IR R AR

4. {£FAndroid Studioi#{T4Ri%E

WA AndroidFF &%, Al RESd H Android StudiofE N FF & TH ., HEJLA R SRR,
MREERT L) B B54E Android Studio | 4% TensorFlow .

TensorFlow! T & Android s | ERK T T Bazel (35X 42 TensorFlow 3% 2k 13 Android ) FH 1) 2 5%
/%é L )o

“MAE Android StudioF iz T Android/mn i), FEEESEALLL FAEEE,

Q BsgIFEHA, HTensorFlowHs & Bazeli§4% . iZSmIFHA M ZFR build. gradle, A LA
TEtensorflow/examples/android/build.gradle 13k 5] .
Q RJa, IR SCIEIAE R —A-8 0 H 3N E] Android Studio, RIAT #E1 7415

SERHTR AN RS, /R4 M Android Studio ™15 2.apk 34, #RJ5 7] L7 BIZE4E 2 Android
WAy Bz

5. Eift— 5 ——(F FBazelmiF

PR SE N — ARG, MSKHFURERE, BRSPS apk s, RIS LisfT, i
i FBazel 5¢ WAL 55 -

B, LA a2 % TensorFlow & ¥ Tclone :

git clone --recurse-submodules https://github.com/tensorflow/tensorflow.git

8 AL E B4 FlrecurseFAE e, L 45 P T h e — 2 = A,

TR, TELABazel (X JETensorFlow I RMIFRETF HIAIFFRSE, Hulik Ahttps:/bazel.build/ )
Fl Android i) — LA ELZH {4

Q +% fhttps://bazel.build/versions/master/docs/install. html [t %25 5k, L% HoH AR Bazel ,
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Q N9 CHERSr, 5 2 %% Android NDK . #E7# jiiA y12b 1] LA M https://developer.
android.com/ndk/downloads/older_releases.html#ndk-12b-downloads K iZ A .

Q 55k, 75 2% Android SDK K 45 T2, Al LA M https:/developer.android.com/studio/
releases/build-tools.htmI R ML . 7] LAHS HAE Sy Android Studio ( https:/developer.android.
com/studio/index.html ) A—34Mdi . TF Androidii = FLE 4% T B ER API>=23 ( &
PRIz AT BEA Al BEAPT>=21 ),

e 2R, T Mworkspace ( F] LAFETensorFlow MR H stk 3 ) e IR AL T
SDKAINDKAIE B o N 4 Kdnl PR R AT ERE, FFAT R A #E 72 «

# Uncomment and update the paths in these entries to build the Android demo.
#android_sdk_repository (

name = "androidsdk",

api_level = 23,

# Ensure that you have the build_tools_version below installed in the
# SDK manager as it updates periodically.

build_tools_version = "25.0.2",

# Replace with path to Android SDK on your system

path = "<PATH_TO_SDK>",

Android NDK rl12b is recommended (higher may cause issues with Bazel)
android_ndk_repository (

name="androidndk",

path="<PATH_TO_NDK>",

# This needs to be 14 or higher to compile TensorFlow.

# Note that the NDK version is not the API level.

api_level=14)

WA B RS HT AT BN, st 2 fEworkspace PAS RIS UUN R A5 RIS “HMEhR
% ) /external: android/sdkRHE. 7

AN, FHEAEworkspace S TP S SDK A APIZEL: , 15 L 28 R 2224 i SDK Hh it 5 1 S5 4
WIS, R HT>=23, NDKIAPIZEL n] LIfREE14,

SRIG, T2 MlworkspacefAR H Sk Hiz 1T LA M s, giiFAPK:

HoH H FE H o H o H o H = H o H FH

bazel build -c opt //tensorflow/examples/android:tensorflow_demo
TensorFlow$2 5] . U4 id F2 i Blprotocol bufferffiz, 14z Tgit submodule update
——initfy%, PSSR T workspace U, SRIFZARE I HIF.

BUAERT DL apk SCIF T o (HZEATIEIE , C4AEVRI Android 5.0 (API 21) (DL FRRA
W FIFA T adolif. Mworkspacetfd H SRz 7L T s, 4%e.apk X4

adb install -r bazel-bin/tensorflow/examples/android/tensorflow_demo.apk

BAE, R E 32 1E Android % 8l £ 217 TensorFlow-T- 5 TR B2 > Bk 1Y SR
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9.6 /&

BTE, REZA T % T TensorFlow 1.OFGHI AR T REME, 46, %) T RUGFIS 4T, IF
T3], ¥ TensorFlow MK erastk F 2 fdf G AN 44T SN TR S48 . 1848, FRAT122 3 T Wfef 78
Android#3h1% 45 1847 TensorFlow S fF IR E 24

T—E N A o AT R AR 2] B LA EEAR N SR, 23 R JLAS A G
i, HrfdiH T TensorFlow f1OpenAl Gym#EZL . OpenAl GymAESLIE & Fl b Ak 24 ) &
BE— R T HE,



sRLEFE ]

SRAL A 2] BT LU XA R A O B S

E— AN KA )G ST LR, ¥ mizvhm T3 A MR, mAeFETR,
A% 7T AKX —#E % , ( Thorndike, 1911)
PAT— N IEBITT RIG L RVZE T2 05, T DA IZA T 8 R A e — TR TA A2
WIRAAT A A JE X A AT, enT DIRRAIRI AE AR . Rk, Rty B, sfbe>Imis

A 2l e R A LAHEA T S

sifbsE I EVF 25 PR, JEHSRAE W A ) JGIE SE T 55

I S T 7 2 N D BO LR

Q 2 R ERA AR, XTI B B T — bk, B P i R B2 25
Q 7EMLgR AP RO FER b s e 55 5

Q PP AR RATT R, IEPRGHIT R 2 5 5) s 5
O BRERHLIAE, Anis i AR B, BB G2 /0% 22 RI ML A BC 4 TR LE B 0

2%

HT, AT B SR A — AR, B S 2R S R A 2 A AR Rt RE A T2~

W5k WX — APRREREIRIN, AR AsRAL 7 TG S N T A% A 75 05 T I o AS BER G 58 AL o
TRFEAMER:, I UFEQ-learning % . IR IRAL AT R AL Z —.

ARELERANTE «

Q ik > A &

QO Q-learningH.1%:

QO OpenAl GymfEZE &4

Q FrozenLake-vO3Z ¥

Q fifi f TensorFlow =X BLQ-learning
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10.1 sBUFEIEXEE

BBALE 3T 1 AR R AT I B RS, [RIRARYE AT o8 K S 13 B % Rl , &R A B
MG

X AT R AL BRAE R AR IE R GTFRO  R ik
SEFREMARYE LT 2RI T — 2D iy e .

Q RGIRE

Q R 5%

N R GRS HI R IRl , B e e i iar s, itmiisntt:.

WIER G WNINE ST PIREN W il S Por M S L N Wi e SR P PR S N A I DEI L (B

B REAIE AR R Z BT I B 3. DL, BRERER T A S M shfE, e %
KARMBAEIE, LIRSl , AR R Lo

AKX — FAR, BRERLAAR S, Bt R e s, K5, BRERaREL
giaik, HEEVEAgERZ R, PO I AT AR 2 .

TGRS RGRA EETIOLR

AR, E SO TR AT E I A A BRI R BT 5 Aiiie, %H%EH RV
iﬂﬂ’]JﬁﬁiﬂEﬁﬁ'ﬁ%ﬁiﬁ*T TREVR TS 2L A B Z ] A o SRS fh 5 ~) B RE IR A%
, PUAERGE T — MR RER 2GR Y 3

AT ILERE L TSR T AR IR Ny ZR R B IRASARE 1 B0 17 2 i B
s, ARSDEERE TR AR . IEANETTE TS, SRAL R REIAR B hr, Rk
B A S

BEATIUR AR ZRBERE T RIS R iRk Hmihil, —MIRESIESRR,

A*”ﬁ%%%)wﬂk*?ﬁ%ﬂiﬁ%"% SN o B PR AE Y2 S RPIRAS X — i a] — B 40

GRERE, WA R ARSI RS, Hoh 25 & 15 1 n] B Hh BLAIR S BT R 22 0h o (6
PR BATE I TR A e

Terg 2 pd A, BRI 2 2T DAA: U ERAS B, PR i se g/ vl LASRARR i K
Riho MTREE RS SI, BrIMEESaTH, IR e n A ar A BE T K
Eﬁx}r&g‘go

S b, SR > B b i B R A AU THE R Tk
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A — P EET ORISR (B ), R PERERATRER, SRR RIL.
fan, g —REM—DaE, BRI T —DERURER T — 205 .
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FAN, PATIIESUUREREE | P AEERAS, X REASHE AT UGBTI SR, AnIAEER
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10.2 Q-learning &%

TS 2T B BE, MR PRRAL 7 o ()RR A PR o 2% PRBSA 2T AT LES e 22 il A T B S s 5
AR . Q-learningFYFEARBAE , X IRALRESMBIER FEREZS [HI(S x A) 27> R PP
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fEa T ARYARKNE.
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PSRN, HIRTHRERITCRO (s a) o
SRR FEALIRAE

Initialize Q (s; a) arbitrarily
Repeat (for each episode)
Initialize s
Repeat (for each step of episode):
Choose an action a I A from s I S using policy
derived from Q
Take an action a, observe r, s'
Q(s; a) - Q(s; a) +a .(r +g . max Q(s'; a) - Q(s; a) )
s' : s - s'
Until s is terminal

QIETH L FE PSR .

Q a2 R, PWRE N0~ WENOBNQEASER, WA Z LA, HikE
H— BRI, 0.9, MR HAR SRR,

Q g NITHISEL, (HAERLRO~1 . RS EETR R YRR AR R e
L, PrinZEm SR E N NT L, A R

Qmax 0(s'; a) AYHPRZSH T — ARG T AT REPAS R, #Fz, MR
BRI EIE SN

FE T RRAE, P 10-20 H AL R

( mowmae |

K10-2  Q-learning &k

10.3 OpenAl Gym {EZ &/t

HSBQ-learning Bk, AT HIOpenAl GymHESL  ZHERSH A TensorFlow THAL, JHTIF
RN A S

OpenAl Gym & LA T AN =245
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Q GymA R E: —DRIEHISEES, ol U TR 8k A X SEERs L A
—MED, v E R Rk,
Q OpenAl GymAR%-: — P ulif, [FIRHLZ—APL, SRV R0 I ZRH RO BEIRROTERE

ﬂ ¥ % F4tE Whttps://gym.openai.com.,

B, TREAEHLA 4 Python 2.78(Python 3.5, #HELCHGym, NIl fHpip et haTIA
T

sudo pip install gym

LAGERUG , LM LR 35 Gym Y PR «

>>>from gym import envs
>>>print (envs.registry.all())

s RAEE R, DR RH BB

[EnvSpec (PredictActionsCartpole-v0),
EnvSpec (AsteroidsramDeterministic-v0),
EnvSpec (Asteroids-ramDeterministic-v3),
EnvSpec (Gopher-ramDeterministic-v3),
EnvSpec (Gopher-ramDeterministic-v0),
EnvSpec (DoubleDunk-ramDeterministic-v3),
EnvSpec (DoubleDunk-ramDeterministic-v0),
EnvSpec (Carnival-v0),

EnvSpec (FrozenLake-v0),....,

EnvSpec (SpacelInvaders-ram-v3),

EnvSpec (CarRacing-v0), EnvSpec (SpacelInvaders-ram-v0), .....,
EnvSpec (Kangaroo-v0) ]

B EnvspectfE LT —MEHRIES . BN, TR HFrozentake-vOlFRR, FEE
PN FATES < AMKEIE R AR S (ILEI10-3 ), MRS HR A Sul B /T LIRS Sh BNy, k%
SE|HALA B ERAY TR eI TR, HAN, BReIRR S R ER, TR
FHE R A REIRIESS B T — 2 BRI T 17 %A

K10-3 FrozenLake-vORI#& A — N
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A0S (W] 2 10 A TRl P — > ROAR ik, 4T

SFFF (S: #2486, 24)

FHFH (F: Jk&@, &%)

FFFH (H: 3%, 2#%)

HFFG (G: &4, K&hajdixd)

AIATR BN G ST, WO MRS R T o WAGE B2, SR ; A A2
2043

10.4 FrozenLake-v0 SEIf|o)@n

T FHQ-learning 53 fi# - FrozenLake-vO[n) {5,
P AREARE.

import gym
import numpyasnp

SRIGE A FrozenLake-vOiE .

environment = gym.make ('FrozenLake-v0')

ZIRHEQ-learning A% o IXFARMAERE NS x 4, HrP s MBI sHILEIE, A siffE=s[h]a
HOYESE -

S
A

environment .observation_space.n

environment.action_space.n

FrozenLake 5 A REHAR AL T — - REFAA 30 (R4 307 ). i, QIER-wIthfk
F—16 x AR .

Q = np.zeros([S,A])
e, IR E LS8 AT g

.85
.99

alpha
gamma

HERK R B (Pl ) %

num_episodes = 2000

RIEWIRtErList, HIEAFHOR BRI, LIPARER 734
rList = []

)5, Ja3h1Q-learning)| ZR G IR .

for 1 in range (num_episodes) :
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(ULGURTS DY EERIE 2 ¢

s = environment.reset ()
cumulative_reward = 0
d = False
j =0
while j < 99:
j+=1

7S (] ABE LI — B
a = np.argmax(Q[s,:] + np.random.randn (1,A)*(1./(i+1)))

i %environment . step () WM BI1Ea, LB IFAIIRSs1

sl,reward,d,_ = env.step(a)
IR O (s; a) KiK.
Qls,al = Ql[s,al] + alpha*(reward + gamma*np.max(Q[sl,:]) - Q[s,al)

cumulative_reward += reward

BB T — 2 IR HPIR S

break
rList.append(cumulative_reward)

FTENBERS FHER SAT A EL,  LARATRII QA4

print "Score over time: " + str(sum(rList)/num_episodes)
print "Final Q-TableValues"
print Q

WE10-4F7%, TE100MESLR G, P RZIH0.54,

[2017-083-23 12:22:49,913] Making new env: FrozenlLake-v@®
e over time: 0.3585
Q-Table Vvalues
.9003483 .04857351e-01
.39327124e-03
.27103632e-03

o
]
o ==

o =N
o &
o

o@N e~

.52400799¢-03
39¢-02
2.11179559¢-04]
0.00000000+00 ]
0.00000000+00]
0.00000000+00]
0.00000000+00]
0.000000002+00]]
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00000600200

00000000e+00
0000000e+00
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MR IR, AR —, PR [, FrozenLake-vO0iE X “fEd” RIS,
100 ELEHIN J5 3R150. 78 VA 22l . AT Lt SHOR S X —45 5, (HIANR PR,

FrozenLake-vO [ @R E{X S
T HEHQ-learningB kPt FrozenLake -vO R AJRACHD .

import gym
import numpy as np

env = gym.make ('FrozenLake-v0')

#Initialize table with all zeros

Q = np.zeros([env.observation_space.n,env.action_space.n])
# Set learning parameters

lr = .85

gamma = .99

num_episodes = 2000

#create lists to contain total rewards and steps per episode
rList = []

for 1 in range (num_episodes) :

#Reset environment and get first new observation

s = env.reset()
rAll = 0

d = False

j =0

#The Q-Table learning algorithm

while j < 99:
Jj+=1

#Choose an action by greedily (with noise) picking from Q table
a=np.argmax (Q[s, : ]+ \

np.random.randn (1,env.action_space.n)* (1./(i+1)))

#Get new state and reward from environment
sl,r,d,_ = env.step(a)

#Update Q-Table with new knowledge

Qls,al = Qls,al + 1lr*(r + gamma *np.max(Q[sl,:]) - Qls,al)
rAll += 1
s = sl
if d == True:
break

rList.append(raAll)

print ("Score over time: " + str(sum(rList)/num_episodes))
print ("Final Q-Table Values")
print (Q)
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10.5 {£F TensorFlow 3£I} Q-learning

ALAER], T AT SLbR EARX R 16 x 4R RIARR TR )i B — P — B TR Q
Ttk AR, XA FOE A TR, X TR AR R, ROTHEE &%, G-
ZSBLH B THR R GERAS, B LTE 2R TR B~ ST BOFE T T o s BESS A AR A0 Kl P 4R BURR I
I, MR RIS .

R X — R ) i PP A QR AL, FRIRASFIBIPEVE A, XS QIEAE A
LIRS
I — A, T B AR E AR NS L AR — RS, BERAS —> [1x16]
mifE, HTSIRES) (BifE), IR ReRISIPEMLS B — MK B4R i,
RIEQM LM — R FIACETAAAEEH R /R-F 30— 2 Atari 200675 %, T
M LERZAT20145F, BRI T20I5F2AE (AR) RELLE,
B P RAGETF TensorFlow=LELA . T FrozenLake-vO A Q-learning i £5 [ 4% .

HRERANTH T ERE:

import gym

import numpy as np

import random

import tensorflow as tf

import matplotlib.pyplot as plt

0 &% Fmatplotlib, #REZELBPITAT 44

$ apt-cache search python3-matplotlib

de RO HLE, PITATHLZE.
ﬂ $ sudo apt-get install python3-matplotlib
AT E I 1 R8T «
env = gym.make (' FrozenLake-v0')
AL R—RES, B — AR R 11, 161895k E . R Linputs1 H104F:
inputsl = tf.placeholder (shape=[1,16],dtype=tf.float32)
M L8 AL BIE I £ £ . random_uni formpR AT ML :

W = tf.vVariable(tf.random_uniform([16,4],0,0.01))
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P02 i i1 i nput s 1o RLAFFIAL R AR 3 .

Qout = tf.matmul (inputsl,W)

M Qout TEH i argmax B4 45 H THU{A :

predict = tf.argmax (Qout,1)

N (Qrarget ) BRI I— MR 11, 41 AY5KEE:

Otarget = tf.placeholder (shape=[1,4],dtype=tf.float32)

BTk, W2E XK E Loss, PRI MG, Loss ETERIT
loss =Y. (Q — target — Q)

WAL T SRR QI A B bR Z M 22,  HAEMZ8 B HERERE .

loss = tf.reduce sum(tf.square(Qtarget- Qout))

EFALREL, EFHFEZRIGradientDescentOptimizer:

trainer = tf.train.GradientDescentOptimizer (learning_rate=0.1)
updateModel = trainer.minimize(loss)

Eigira-w i)kl aa it

tf.reset_default_graph()
init = tf.global_variables_initializer ()

ERE, MQ-learningil| Zhid B B 24K .

gamma = .99

e = 0.1
num_episodes = 6000
jList = []

rList = []

T SGBAT2h, R, MZeR ] iR sh 5] .

with tf.Session() as sess:
sess.run(init)
for 1 in range (num_episodes) :

s = env.reset ()
rAll = 0

d = False

j =20

while j < 99:
j+=1

ARSI IR AR 45 -
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a,allQ = sess.run([predict,Qout],\
feed_dict=\
{inputsl:np.identity (16) [s:s+1]}

Nt 5 A o FBERLZE P — IR -

if np.random.rand (1) < e:
al0] = env.action_space.sample ()

R env. step ()TN BITEa 101, fSEI R AREs1
sl,r,d,_ = env.step(al0])

HOIRAS s LRI BB QK it -

Q1 = sess.run(Qout, feed_dict=\
{inputsl:np.identity (16) [sl:s1+1]}

maxQl = np.max(Ql)

targetQ = allQ

targetQ[0,al[0]] = r + y*maxQl

IR, AR AR I i A s T AN

Wl = sess.run([updateModel, W], \
feed_dict=\
{inputsl:np.identity (16) [s:s+1],nextQ:targetQ})

WAL RIS a ) 1 SCT 20 2R B BE . B2 — Rl ) R g
(A UERAULISE SR

rAll += ¢

BB — BB

—

K

s = sl

if d == True:
e =1./((1i/50) + 10)
break

jList.append(j)
rList.append (rAll)

FITLEAUR Wt O B T

print "Percent of succesfulepisodes: " +\
str(sum(rList)/num_episodes) + "%"

IBATIZAAL, ARBOZAFES T R o 1241 T LUl S SRR A T ke -

>>>
[2017-03-23 12:36:19,986] Making new env: FrozenLake-v0
Percent of successful episodes: 0.558%

>>>
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Q-learning 14 W45 RS
T ARG R e A .

import gym

import numpy as np

import random

import tensorflow as tf

import matplotlib.pyplot as plt

#Define the FrozenlLake enviroment
env = gym.make ('FrozenLake-v0"')

#Setup the TensorFlow placeholders and variabiles
tf.reset_default_graph()

inputsl = tf.placeholder (shape=[1,16],dtype=tf.float32)
W = tf.variable(tf.random_uniform([16,4],0,0.01))

Qout = tf.matmul (inputsl,W)

predict = tf.argmax(Qout,1)

nextQ = tf.placeholder (shape=[1,4],dtype=tf.float32)

#define the loss and optimization functions

loss = tf.reduce_sum(tf.square(nextQ - Qout))
trainer = tf.train.GradientDescentOptimizer (learning_rate=0.1)
updateModel = trainer.minimize(loss)

#initilize the vabiables
init = tf.global_variables_initializer()

#prepare the g-learning parameters

gamma = .99

e = 0.1
num_episodes = 6000
jList = []

rList = []

#Run the session
with tf.Session() as sess:
sess.run(init)
#Start the Q-learning procedure
for 1 in range (num_episodes) :
s = env.reset ()
rAll = 0
d = False
j =0
while j < 99:
J+=1
a,allQ = sess.run([predict,Qout],\
feed_dict=\
{inputsl:np.identity (16) [s:s+1]})

if np.random.rand(1l) < e:
al[0] = env.action_space.sample ()
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sl,r,d,_ = env.step(al0])
Q1 = sess.run(Qout, feed_dict=\
{inputsl:np.identity (16) [sl:s1+1]}

maxQl = np.max(Q1)

targetQ = allQ

targetQ[0,a[0]] = r + gamma *maxQl

_,Wl = sess.run([updateModel, W], \
feed_dict=\
{inputsl:np.identity (16) [s:s+1],nextQ:targetQ})

#cumulate the total reward

rAll += r

s = sl

if d == True:
e = 1./((i/50) + 10)
break

jList.append(3)
rList.append (rAll)
#print the results
print ("Percent of succesful episodes: " + str(sum(rList)/num_episodes) + "%")

10.6 Mg
AT T 34k > L Q-learning B (U FEAMER

Q-learning 1Y) — ™ i FRHIE R, B A BB I 7E 2 1 42 Jh AN HE IR 22 Jh =2 [R) (MO S 16 . e BT SR
Q-learning &L i FHAORAAAGE S , (H 752 Wy A% 0 B R0 HIR /S E2s [R3G e, X A e
AR L T Ik

R —[R], AT DU R P 2 25 A PRSI AL o X Fh 7 TR RS TSI EE i A, X
I B QIELAE Rt H o

FeF X —HE L, FATE FH TensorFlowESE , LUK T Ak 27 ) B & AT L) OpenAT Gym
T HA, SCH T Q-learning #1458 [ 4%

Fx B, FefiT TensorFlowi & 5 3 ZIiRELEHR T

WP 2E ) e — A EW A NG SRR, FL2E | IRRR AR IR T LS B RIR A T it
R K gmAEn . 7396, TensorFlowHt it TF & A T H., FHUIMFFTIREE 22 S AR R4

AT OA AR LA TensorFlow#t X [ — 51 . TensorFlow#t X AEH 15K, HAREE VRAGIA
PN
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