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ABSTRACT

With a number of dog breeds nowadays, people may find troubles determining
a dog breed. It is, thus, an-interesting area to develop a model to perform the task. In
addition, the emerging of deep learning algorithm which enable human to obtain the
learned model for classification problem is available. We propose to develop a dog
species categorization using deep leaming algorithm. The process starts with
configuring the deep leraning model. Dog image are used for training the model. The
deep leaning obtained is test using 4-fold cross validation. Our result shows the
accuracy of 31.24% comparing to intuitively 1/15 chance of 15 breeds test. This new
method shows ‘that it is not hard for human to apply this technique to other

classification problem with an significant accuracy improvement
Keywords : dog species classification, image processing, artificial neural network,

deep learning algorithm
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2:1-2 msﬁauﬁtwm%ﬁn (Deep Learning %38 Convolutional Neuron

network )

M3i3eusiTaaEn w3e Deep learning w3e Convolutional Neuron network idugnen
yoan9iFouivesiniosdng Auguvemisisoudidedn Ao SaneSfiufmengmasaia
wuurasaielnumaumngvedeyalustiugalasnsaiuaninensaudoyatuund
UsznaulUielassadedagmanady  wasuiazsuiulfuennsudaildifudady  ms
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IMAGE CLASSIFICATION WITH DNN

Deep Leaming Framework]

Forward Propagat
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Classification
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1) lAs9a519n1591197489 Convolutional Neuron network

an1tnenssuves Convolutional Neuron network \Wunsvitaufindnefuiu
lasaingyszamiisnusasiivulumsianuiudy wieiSend layer Inedilassadredoe
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1) Convolutional Layers azUsznaulunie MWSWG§LM§BN %39 Filter/Kemel 14
LfJuéfaﬂiaﬂumiﬂsaa%;&aﬁlﬁ%’uLﬁwm(lnput) WormusAimidniweights)
Minsesiazhluldieaniilédudhun Tnsaildegldnanmaihiansedy
Anuifunn wadwsildanndinsesnsSenin Feature Map Sausias Input vas
Feature Map 2¢iausiofiu wadwsoan(Output) Tesusiaz Feature Map Jnuil
WMV ﬁ'ﬁgﬂﬁ' 2.5 Lag 2.6
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3UN 2.6 FuveIN"5911 Convolutional

= ° S n k n—1 n
nediaumslunisdiuan fe hj'= Max( 0, ks hg = * Wi, )
hi' = dwewadws(Output) Wiay Feature map
R = deyadilésusn(nput) usiae Feature map
W}:j = Kernel/Filter
wMUINAINANNTTUERhA TN igauldsiely
2) Subsampling Layers tJun1sanuuinved Input uiazdunlasutinuiains

TAULAUIA FadluanedsNaunsaviile Ae max pooling, average pooling,
Wwag stochastic pooling. FagU# 2.7 2.8 2.9 wag 2.10



A [ ]
Convolution X3 N
[~ N
\ \
I = SRH 1 _AH o
s i .
-
—
A'
L,
8x8
Feature map

Inputimage  10x10

Feature map 8x8x3

g‘d‘ﬁ 2.7 FuwpIn3¥i1 Subsampling Layers

Average pooling Lp pooling

Max pooling

T

28

3UN 2.8 YUUBIN1IIN pooling
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Max-pooling:
— =1 (= RY,

h;(X, y)—n1ax.feh'(.\'),3/€/\'()')h}} (x’y)

Average-pooling:
4 = m=li e s
hj(x’ y)—l/K Zx-eN(x).yeN(.v) hf (x ; y)
L2-pooling:
n—1 (.76 : j-))z

n |
hi(x' y)_\/zfeN(.r),j'eN(_v) i
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Usglawdannaslaenu Deep learning
Tutlaguudinisin Deep learning wldludinusedniuinnung lagazendlegw 4

=

a . A o a o [ v Y [ v 1 a’l’
wiAluladN Deep Learning Nthanlludiinusedniu Aagui 2.12 uagiivendngfwaluil

Pedestrian Detection, Traffic Sign Recognition

o ¢ o a = Yoo e Y
JUN 2.12 Usgleminsdisnismsiseuiisinunldludagdu

¢4 e
1) uenluniiuywee
ddlnasaian? Deep Learning influnumiudiausydriuudande niswenluniilu

Google+ waz lny Facebook auasawenluninusavauldegisudiugiluseaunils nanms
weNSuLNEIULNINNISNABN HUNDITIANUANANS UaIALENAIUALTILINE19923Tn Tud
Truwiugiunnfiu 70% 8n 30% a13azanainnsanaluyuiliddauing wiewudnauly

aansauenle Aagun 2.13

5UM 2.13 nsl¥iBnsnisiseuiidednlunsuenluminuywd
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2) weninglilvuyudla
Deep Leaming fiynsjenunednuiltadnefie aunsaueningnelidlauazlulizinle

<@ v

s dnmveuan Tnglddnezdununiugeyls Deep Learning Adpsansunsasladnfe

] s Y1 @ v } % 3 4 I oA
wi (ndleunuywdnandindufowws) uenuuanatiy duyvdisiaunsouendavaiiloon
1niule Deep Learning Aanunsavile laiieunddidinuwindu ldidinfidesamnsauen

Ionguriu fagun 2.14

5U# 2.14 mslEsmannsiseusidaaniunisuendenlaldvin

3) ugnideuazudaniwn
a (Y A v s o A a s . O 4 < I Yo a
wAavan Ae Muywdwednliosund nawisavibiwdailunivideulaviuil ey

lidesoenidudlvinssduilos ins1¢ Deep Learning 9xfinnsissuiaingiudeyaiinlan ds
guteyanldlunsiseuives Deep Learning e 3Alasnsely youtube Huiwinliauisa
Seuslunsaus Aubiviadesuazain Aaguin 2.15
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4) LynNISILENINIY
nsuenn1sueanisidunisaumlain lasusssnlualadimennusitng landlunidae
Inufeniu waganunsavenladndy deduwninldey dullegnlvuling dsgun 2.16

motorcycte

JUN 2.16 nslPITMImMsiTEusdadnlunsueninTedusenie
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2.2 dauvaslusunsusazatefivhunld
2.2.1 Caffe Deeplearning warlusunsuiiieades
2.2.2 NVIDIA DIGITS
2.2.3 7Y python

2.2.1 Caffe DeeplLearning

Caffe Deeplearning @8 nsaun1sviauveslannwinialusunsufisves Deep
learning vi3eiaTetneuszamiiion iunseuiiagldrseuguuuumsideulusunsy wielving
wauTUsunsisUuiiasny Wuguuuudenty smldldadvuedudnes esninléd
nsdiegaueslniifondsudn iy o19vsdsuudiudaunsia visldldiudeuas un
Foulsamgiu delfBenldldazmn suduvusasaziegsnsinudngae uas
annsaldoulivarsssuuufting Gegnitauntiulpe Berkeley Vision and Learning
Center (BVLC) uag Yangging Jia lusgninamsilasamsusagieniiuminedoidsniae

aesu 2.17

Decaf / Caffe

a Berkeley Vision Project

31]17‘ 2.17 @Waiua Caffe Deep learnng

2.2.1.1 Y0999 Caffe Deep Learning
19n9n Caffe Deep learning az3anldvulaaznin Ssdiuudnassiardnyus flAYse)
il
1) uansandnenssunaduayuiewnaindunazuinnssusneg wuuiiaes
(Models)inaqfuszansamuaziunisidiswaildennsenisldausenine wie
Uszurananantlun1svinauvesreniiwas(CPU) uay nulgUszuianasunstvin 3
1A(GPU)
2) finwlusunsuflanfanadangy
3) 1A L5IV0Y Caffe Deep leamning virlwfiusz@nSamunnluniswaiun
AU
waznsldau aunsauszanananmannndt 60M siefufu NVIDIA GPU K40 fien tufie
1 fad3u / 2w
4) fmsinuswiudurateqdiu fe Caffe way Github
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A15199 2.1 waAInIsIEeUL framework A9 lun1snaUn Convolutional Neuron

network
Core Open Pretrained

Framework License language Binding(s) CPU GPU source Training models Development
~ y iy Python, IR ;
Caffe BSD C+4 MATLAB v’ v’ v’ v’ v’ distributed
cuda-~convnet (7] unspecified C++ Python v’ v’ v’ discontinued
Decaf (2] BSD Python v’ v’ v’ v’ discontinued
OverFeat [9] unspecified Lua C+4+,Python v~ v’ centralized
Theano/Pylearn2 [4] | BSD Python v’ v’ v’ v’ distributed
Torch7 [1] BSD Lua v’ v’ v’ v’ distributed

911579 2.1 uansliliiudn caffe Deep learning SUsyansniw Tunsweun

Convolutional Neuron network 111111 framework 3146’]
2.2.1.2 aanlnenssuves Caffe Deeplearning

1) msdniudaya (Data Storage)
m3daiudeyauarnisdedisteyassduuuy arrays Wuu 4 §@ Fuendn “blobs”

U IS

%30 Binary Large OBject Ao Uszinve1eewasnin 1@es object vasindadiinsdug Tnedy

q
s

NMSYNUTINAUTERIIIMgUszInanananlun i uesreuimes(CPU) was wihe
Uszanananiunsmiiin 3 GA(GPU) slunisinandeyaainnisdaiudeyadisk) WV Blob
Tun1sutassialucPU Wisuszanana Sondn CUDA Tnsazlinisidnundy CPU Uszanana
gaddsunswia tieudsiuiniszes CPU ldliinumdnauiul unuiinisaresy
Usgsnananmwsetaninanniiissesiaien lnsanunsnasagadeihulusunsuie 1y
Java, Fortran, Python, C, C++, CH# as3U 2.18

name: "convl™
type: CONVOLUTION
bottom: "data"
top: “!ctonvl"

. definition ..

top
blob

_bottom

5UN 2.18 n13vI191uves Blob wavn1silisuntwilysunsuilsvad Blob
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2.) Funsiey (Layers)
Fumsvheuues Caffe az1fudiudrnylun1svih Deep leaming 39axdl 2 Fuildndey
dwiunseiunuiown fe éﬁ’qgﬂﬁ 2.19 way 2.20
1) N3¥9ULUY Forward pass fensvhauludemiudielild output senin
2) MIYMULUY Backward pass fenislditimnesiienn Output

Forward:
: T
inference f W( )
RS N TR o WA,  “espresso”
WP FIN\, + loss
\V fW(iE) Backward:
learning
P~
3Un 2.19 Forward gz Backward
Layer
name: "conwvl" 1 name, type, and the
type: CONVOLUTION | connection structure
bottom: "data" {input blobs and [»”f::f;"“\\,
top: "convl® | output blobs) R
convolution param | ] f

num_outputs: 20
kernel sizewd —
stride: 1 layer-specific
weight filler | [ parameters

type: "xavier" @
1

- Setup
e Every layer type defines . Forward
: - Backward  ° Nets+ Layers are defined by protobul schemg

-

JUN 2.20 MIWLUNHTUTUNTUTIVDINTVINIUTUANY
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3.) SuLASevEIazA1YeY (Networks and Run Mode)

sURUUMSYINNU %L“fJuﬂﬁv‘fmuﬂumLﬂ%a%’ﬂmuma?aauymﬁ Wudseianwes
Lﬂ%asu'wsﬁ?‘iL‘s"uﬁuﬁaa“fﬁgu%u”aﬁiwamwnﬁLﬁUﬂﬁa:ﬂa(disk)LLﬂzéuﬁmTu%umsﬁﬂmm widums
Mauvunilslsenananaslunsyineuesneuinmes (CPU) way wuaUssuiananiy
N5 3 4#(GPU) wuu single switch. ﬁqgﬂﬁ 2.2

import caffe : :
- Chp shd
T - Layer Protocol ==
class Euclideantoss(caffe.Layer):
== Class Interface
2 O Anput galr \amrpn et
if len(bottom) i= 2:
raise Exception("Need two inputs to compute distance.”)

Define a class in C++ or Python to
extend Layer.

def reshape(self, bottom, top):

if bottom[@].count != bottom{1}.count:
raise Exception("Inputs must have the samesdimension.*)

‘)M»{.d;” . np.zc?cs!)ﬂc(%?tm[ﬁ}.data, dtypeenp, float32) |nC|Ude your new Iayer type in a
top(@].reshape(1) network and keep brewing.

def forward(self, bottom, top):
self.diff[...] = bottom{®].data - bottom{1].data layer {

top{e].data[,..] = np.sum(self.diff**2) / bottom[8}.nus / 2.
type:+—Python’
def backward(self, top, propagate_down, bottom):

for i in range(2): 5 1 F g p'y'thon param {

JUN 2.21 mwlusunsuslanltlutuesavieuaznisineu lng G+ uag Python
Y18 layer

4.)n5NAdaUIAIDY8(Training A Network)

sUluYe4 Caffe zdmanusalunisvinunasilingsgiu 9w8 MNIST [Wudmeaey
ognfla MNIST Ao gruteyarualvgiildluszuunisUsssnanarasnin uananiisadl
gudeyaiildiuedrunsnanedmiumsmaaeuludumsiFouivouaissdnsdng g
2.22 wag U 2.23

a

train net:.'"lenet_ train.prototxt"
base 1lr: 0.01
momentum: 0.9

weight_decay: 0.0005
max_iter: 10000

snapshot prefix: "lenet snapshot"
P P — All you need to run

things on the GPU.

> caffe train -solver lenet solver.prototxt

UM 2.22 nwﬂﬂmﬂsuﬁam‘fﬂumiL%'Uui’l,mzmi‘wmaa‘u
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000000000000000D000
L L N VN
L224+,d222228A2322232
(33132332333 352185% 34
G 4t LSRG o S ] LG e
§550508585 5845855505
bbbl bbeCboebtbélbe
L7 q it mat 70070 1 e
PEETFCBREBYETPLIELEYTL
A2 929 0L 2593 19 A9 DY
U 2.23 shedgiudeyaildlunsBeuiuaznimagou

2.2.1.3 mslganuluszuuuunniseieg
Caffe Deep learning lomanuuulviauisaldlavainwanelussuuujdfnasene

MUANNALAINTBIENAIUY Lag3aesuszuuUURn1s Ubuntu guide, OS X guide,
and RHEL / CentOS / Fedora guide, Windows

daufiiunsyienuliiivssansananndy i
1) CUDA %350 amf]manssmmswﬁmﬁwﬁaﬁgﬂﬁwuﬂm NVIDIA %q%ag’wm%ma
IngusvasAndnues CUDA Ao n1sinangae CPU Usvanaragamdswnswiin tieuiaiun
A3zves CPU Tlsivhamumiinauduly unufinisnaeazUssananannmsouandnan i
Wesegien Tastndiaulusinsuannsaadyadidsiulusunsugandeouingg iy
Java, Fortran, Python, C, C++, C# Uudiu Tngld library version 7.0 ﬁ'ﬂgﬂﬁ 2.24

<A NVIDIA.

sUfl 2.24 dydnwaives NviDia CUDA

2) BLAS %39 Basic Linear Algebra Subroutines e nM53ALASBLENNITRUANALTLEY
Tun19aMGUNITUUY matrix-matrix, matrix-vector BLAS  wag ESSL  @1u150%7¢
Uszndanan Tumsudunisiunamendinaans uazdinssaniounan1synaudinni
vsemsvhlimnzauigaues msfnamandamaniideuldnty aunsaiSeniledy
Iganstalausi3ann FORTRAN, C uazTusunsy C++
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& 1 s aa' a a a d
3) Boost fin M3lusunsuserMuslUswaesuasiusEansnnssuunsiiniie
seefuniszaugedn Mbiunulusiwagesainisaisiauslviiiindisnsiaanud

UfuRn1slagdnluds

4) OpencV \Ju Library Tun1wn C++ way Phyton dwsuniswmun TUsunsu
\Ne999U Image  Processing Wway Computer Vision lagaiuisanaulans  lu
szUUUURNTIULRT Uay seuuUfuRnig Linux

5) protobuf, glog, gflags AvdsneluNMsuAgAUNNTBIUANITITNIUTUES

6) 10 libraries hdf5, leveldb, snappy, tmdb tUugluuudeyauas Library iy
sunuulnddmsumsdativuagnisdansdeys

7) CUDA Deep Neural Network library (cuDNN) #9 ”Lausw’%ﬁugmsuaamiﬂﬂimq
A1USTAMLTIENLUULTIAN 130 Deep leaming Aagun 2.25

Images Trained Per Day (Caffe AlexNet)

43M

Caffe (GoogleNet) Torch (OverFeat)

d = = a a
3UN 2.25 MsUsgumsuYIEansNINYeY cuDNN

daudildanulu Pythoncaffe uag Matlabcaffe
1) d@m3u Python Caffe Ao Python 2.7 %38 Python 3.3+
2.) dm3U MATLAB Caffe fin MATLAB with the mex compiler.
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nstdauluszuulfianis Windows
Tusguuyuns Windows a¢l4 Caffe Deepleaming sauifufiu Tusunsu Visual
studio 2013 , OpenCV uay CUDA nwilusunsudiaiild Ao n1w C++ AagUN 2.26

Property Manager - caffe > 0 X common.cpp
%] caff

3UN 2.26 n15AnAY caffe TuszuudfUan1s Windows

nsldeuluszuuufuinis Ubantu
Tuszuulfufnis Ubantu 3314 Caffe Deeplearning 33y CUDA,BLAS,cuDNN
uaz MwlusunIudanly Ais n1wn Python fiaguit 2.27

235 ms results in 24 ms per recog‘mriiti’dﬁ result

d a Q’.J/ a wa
JUN 2.27 mM3fnns caffe Tusguudoinig Ubantu

nsldeuluszuudfifnig OS X
Tusguudunig OS X azld Caffe Deeplearning saufiufiu CUDA lagld Libraly
VI IUTUNTNEY CH+ 2w lusunsudlanld Ao AW Python fsgun 2.28
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sUfl 2.28 nsias caffe Tuszuudfoang 05 X

2.2.2 NVIDIA DIGITS
NVIDIA DIGITS 8 gonsikasdmusuinlasitie Deep Learing 3831 Deep Learning

GPU Training System (DIGITS) Wumenduisifienisasrlunalaseeszamidisnuwuuin
(deep neural network - DNN) DIGITS vinliaansaeenuuulassinguszannifisunigiales
shmseeuiiniaseteideinissisussuule udaldyndesaiielinlasshgUssamiiefin
TilalunalpsstheUseaniteululday dgenduas DIGITS (uleinuresaanuisoniind

Tnasuuunaulndanniules NVIDIA
AagUN 2.29

NVIDIA DEEP LEARNING PLATFORM

. N na’

DEVELOPMENT

* DEPLOYMENT
Applications
DICITS Tools

Deep Learning Frameworks

Saftware Systems Systems Harsware

A

s

Lok System
DIGITS DevBox Management

sUTl 2.29 Nvidia Digits
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1) TAs98519n15%19749849 Caffe waz NVIDIA DIGITS

Deployment

Solver

Network
) =

{sltl Dashboard == Classification

Detection

frain Segmentation

g‘dﬁ 2.30 NMMW3IUYBY Nvidia Digits

1n3UR 230 wiseenifu 2 dunou Aedupoumsianasaznisléou Taweed
Interface dwi3ugldanu Fsfldazsinng Dataset tonlfitelunisiinld train am Mnduaes
nsa$alunalunis train 11w Ing Digits 9¥1M1s train A1mann Dataset uazluimaiigly
Snlvanly udouanssaeenuy Aehetiwaguil 231 way 2.32

CREATE THE DATABASE

New Image Classification Dataset SRR 1 Image directory
: on host machine
images

°

Spmeshos e s D381 the path to your images here

[raee——"—-

DIGITS creates your training
and validation set for you.

3‘1]171' 2.31 N15d514 Dataset
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A9819NITHAAINANIN

Predctions .

GVMBQ

here Bopiace

5UN 2.32 A79E19NSUARINANIN

2) Yamvas NVIDIA DIGITS

—_

)

i3

Wunms train AW 9091A39918USEANTIABLLUULTIAN %30 deep learning Tny
fimsadegudeyalalag AlexNet Uaz GoogleNet Fahesonisldnuuuuiay

[ 1% i v 1 @ a 5 a 4 a 1
Junisadbunanldaudenazsms  laonisdanslupeniinesuazisenii
UINLYF

1N159AN13NI3 train MMwWAaINUaIBLNeL LY sEANSAWlunslg U

Digits tJun1sldeun1s Train nawide 1Wesandinisesnwuy Interface 914
nulade

wansliiunszurunsnisyieulugiusneg e Digits
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2.3 ATBABadag

nnirdymftasnissunateiusaialneisnisinaaundreiu §35els
yhmsfnwnanuisesquazlymfilauiiisndesdsamsaaguamssdfyanienansii
erdoslawed

2.3.1 Dog Breed Classification Using Part Localization 984 Jiongxin Liu Lasaaue
Aeibun s Bflunsdananyvesnmlnedinsldnnumanmasves
g‘dmeLLasé’ﬂwmﬁﬁmsﬂﬁngaaﬂuwmmw’[,umi%’wmﬂmg‘uaqmwﬁ?u‘] TogluanAdeil
Atelsvhnsmaaeulaemsldameiusuesaiudunsdnaaoy Feazuandiisiuin mnl diin
nsusnBudiuvesnmitiimuaenndesiuaraunsodieiiudszavsamlumsdavnangles
esndnuurestudiunesnimusaznniiinnumilousu useraagiienauansreiuls
{Ade3dldadnasunsasnadetuin Insaednisliguivudnvasvosmenug gt uaznnsld

Y Y
§%

Fudaulunihwesgiy uivaslunisasauasiusouiiisunan Wediazldluniseduie
dnwazveaninld Taeisnsifnsuiisduduresiudiuesnin iy o1vaeriludauaes
Tunthrieu udrresuwinludausse sy uaz FBigswesdinmslilumeiuifiomeianzes
ieidusiglumsivaniwdiuniisdngag nsafeilddsmaszavanudusa lunsin
WAL 67-% 970 Yeuasdeya il 133 anesusas Juaruusesnidunmle 8351
amdeiy fagui 2.33

s v

JUN 2.33 msduunangiugatalagds Part Localization
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2.3.2 Bird Species Categorization Using PoseNormalized Deep Convolutional Nets
(M3duunareudvasunlaeldisnis Deep Convolutional Nets) ¥as Steve Branson

£

uazAY
middeiandunsinausaantnenssulunsiavnamjvesnmiiiswasdunig
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29n13ANAY Caffe waz Nvidia Digits

Caffe upzAndud@ininesves Nvidia Digits ldnusowionisas

YUADUNITAY
a wva = 1 5 o 1 1 v . (v d
s¥UUUUANS Ubuntu denau aantuagyinisasaiumsalalagld Terminal Aagun 1

[

wazilaafisnduded
1) syuuluRnis Ubuntu 14.04 LTS

2) n15ma8 Nvidia Gefroce

)]

e o

Terminal UXTerm

SUT 1 Terminal TuszuuUftnas Ubuntu

MNSOMANTTUU Wneldrnds sail

-sudo apt-get update
-sudo apt-get dist-upgrade

v

&
NY

a & A4 ado | - Yo o
AnRaLATRILDTNTY U gec Tayawlan wlusunsy Tagldrds

-sudo apt-get install -y gcc g++ gfortran build-essential \
git wget linux-image-generic libopenblas-dev python-dev \

python-pip python-nose python-numpy python-scipy
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fnRY CUDA lagyinnisamuluannaufinge le&snad

-wget

http://developer.download.nvidia.com/compute/cuda/repos/ubuntul 404

/x86_64/cuda-repo-ubuntu1404_7.0-28_amdé4.deb

-sudo dpkg -i cuda-repo-ubuntu1404_7.0-28 amdé4.deb
-sudo apt-get update

[

3.1 Weanuluaniasauaivinnisfings CUDA Tngldmdasad

-sudo apt-get -y install cuda

[

AaAulaneg Tngldmdanatl

-echo -e "\nexport PATH=/usr/local/cuda/bin:$PATH" >> .bashrc
-echo -e "\nexport LD_LIBRARY_PATH=/usr/local/cuda/lib64" >> .bashrc

4.1 N5 reboot SEUY

-sudo reboot
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NN1SRARANEIUATBE 19WaLASIEaU GPU Tasldridenadl

-cuda-install-samples-7.0.sh ~/
-cd NVIDIA\_CUDA-7.0\_Samples/1\_Utilities/deviceQuery
-make

-./deviceQuery

(Y]

AUlan CUDNN wazfna Ineldmdenadl

-wget https://s3-eu-west-

1.amazonaws.com/christopherbourez/public/cudnn-6.5-linux-x64-v2.tez

-gzip -d cudnn-6.5-linux-x64-v2.tgz

-tar xf cudnn-6.5-linux-x64-v2.tar

-sudo cp cudnn-6.5-linux-x64-v2/cudnn.h /usr/local/cuda-7.5/include/
-sudo cp cudnn-6.5-linux-x64-v2/libcudnn* /usr/local/cuda-7.5/lib64/

13

fine git I ldmndssail

-sudo apt-get -y install git
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8. amuluanuazinga Caffe Inaldrdasiail

-git clone https://github.com/BVLC/caffe.git

-cd caffe

-sudo apt-get install libprotobuf-dev libleveldb-dev libsnappy-dev
libopencv-dev libhdf5-serial-dev protobuf-compiler

-sudo apt-get install —-no-install-recommends libboost-all-dev
-sudo apt-get install libgflags-dev libgoogle-glog-dev liblmdb-dev
-sudo apt-get install libatlas-base-dev

-sudo apt-get install python-dev

-sudo apt-get install awscli

-cp Makefile.config.example Makefile.config

-vi Makefile.config
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8.1  wlanadnsaegun 2 dldudensvaeuIlinisdnldinu CUDNN wiol
( USE_CUDNN =1 ) sndalsifinsiUaldlionmiosng ‘4 een udadudin

USE_CUDNN := 1
CUDA_DIR := /ust/local/cuda
CUDA_ARCH := -gencode arch=compute_20,code=sm_20 \
-gencode arch=compute_20,code=sm_21
-gencode arch=compute_30,code=sm_30 \
-gencode arch=compute_35,code=sm_35 \
-gencode arch=compute_50,code=sm_50 \
-gencode arch=compute_50,code=compute_50
BLAS := atlas
PYTHON_INCLUDE := Jusr/include/python2.7 \
Just/lib/python2.7/dist-packages/numpy/core/include \
Jusr/local/lib/ python2.7/dist-packages/numpyj/core/include
PYTHON_LIB := /usr/lib
WITH_PYTHON_LAYERs= 1
INCLUDE_DIRS = $(PYTHON_INCLUDE) /usi/local/include
LIBRARY_DIRS := $(PYTHON_LIB) /usr/local/lib fust/lib
BUILD_DIR := build
DISTRIBUTE_DIR := distribute
TEST_GPRUID :=0
Q?=@

™

 a

g‘tJ‘ﬁl 2 wansndafidnveslid Makefile.config

NUN “:q’ (N15997)

[

9. Bunlduazasne caffe lngldr&asail

-make all -j8

-make test

-make runtest

-sudo In /dev/null /dev/raw1394

-echo "export
LD_LIBRARY_PATH=/usr/local/cuda/lib64:5LD_LIBRARY PATH" >>
~/.bashrc

-sudo apt-get install linux-image-extra-$(uname -r)

-sudo reboot
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% v sw Cho PV v
9.1  azlinadwsiagun 3 dedngndios

JUN 3 wannviauvenslddds runtest
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10. alvian W@5WKes warfnds Digits L1as9u 2.0 Tngldmdad

-wget https://s3-eu-west-

1.amazonaws.com/christooherbourez/oublic/diqits-Z.0.0—oreview.g

-tar xvzf digits-2.0.0-preview.gz

-cd digits-2.0/

-/install.sh

-cd caffe

-sudo apt-get -y install --no-install-recommends libboost-all-dev
-make all —-jobs=8

-cd ../digits/

-sudo n /dev/null /dev/raw1394

-sudo pip install -r requirements.txt

-mkdir /home/ubuntu/data/mnist -p

-python tools/download_data/main.py mnist ~/data/mnist
-apt-get install linux-image-extra-S(uname -r)

-echo '[DIGITS]' >> digits/digits.cfg

-echo 'caffe_root = /digits/digits-2.0/caffe' >> digits/digits.cfg
-LD_LIBRARY_PATH=S$LD_LIBRARY_ PATH:/usr/local/cuda/lib64

/digits-server =D

(Y]

11. Buldaudsnines lneldandasail

-cd digits-2.0

-/runme.sh

191 port http://0.0.0,0:5000
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