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029 097 DXIVIN TINN XIN TR, NN DMP 7YY NRINY 9D INYOI Mapn

AN T T2I0N N7 PNIN LMY THN MY 1Y ,NMNN DY 12170 TUNI) DYANOM)
Shijun Y¥ DNV YIDIW >TY DY NPPIVN NNRINND NHTPNN NVLIWA TPNPNNY YNNI DD
.Rong Jin y Wang

NPDA INMYN TN NPPIVH NNAY I T NP ,NIDN NDTIND XNYAW 12 LPMI9
TNRNDND NNNNY T NPT 1IN M) NPPIVHRA T NVWA DWW 299 0195 HY MNINN
YN IMND NN DOYII ANTDIYT MM IV PINK NNX MPID) D95 Hv

V2 IV IPNIY DY DOYHN MNNN >APNII 2NN NN NN I¥DP

YL Noa 4.1

DNVPNN P2 VPN AR YN IWNR A NP> IvN 0 IRNN Rong Jin 1 Shijun Wang

— NAMWN MNY NXIVNI YXINN) O1VLDIVLLD DXNNI DY DOINNA (MNNNN)

DNVPNN NN OPNY NIN PIIINN YPYIN .IPINNBN NNIND DMNVPI YV (covariance
PN DMNVYN DXNVPNM MY DT IATPM OINIT DMNIVPI NIV NI NN ,WTH ININI
TPINDY 7PNNTT0IIV YXIT M) DMYSNNI WX A PNIN NYION NNINN D P31 .0NN
NN NN NNONNY TIY INY NN AN NN INMND DINYTH ONVPNN NN PINYNY
.DYNN AN - YUIN

L,V IMND 02255 5Y NNNN I190N) NPINNN NNMIND DYDY DNVPI DY NP 535
P2 JPNRTI MNY NIXPN TYUN,NIMWYNN NPV NXIVNI YNNI NOPNN NN 2WN)
(7252 YN IMND DY DX2YD) NPINNN NNIND DNV

(1) TPANYDN NPNYNN DX YN NYNID 2DV N0 ¥ qUN VOO MDD NDAP INND
NMIPND MYNNIND 7DOPNINY TITHD Y91 1AW ANINI NOVPNN NN OPHN T NPNYIN
MNHNN AN PAY VIPN NNNN P2 OOPNIIN NN TITNII AN ADWA TPTOPIND PNIND
TYVNN 9NN RIN PION PNIND TIUR YD MON NNNNN ,0IVAN NIPNI .Y THN NN
. K-NN X 2P0 12vN 01110K2 vindw >y mMiponn 190100 0310 INT)
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TN NNNAN DI YT NNNI NINMNND GOIN IR I IWR X = (x1 Xy ey xn) )

5S¢ MpoNnn 1900 C e N >0 1. mxn Y70 nxon X0 X 199 X e R™ o0 y1n

NI Y; 99 % € R™ omwn npbnn nvNo nvsn Y = (Y, Y,-.., ¥, ) -1 072950 9h

NI IN T NPONNY NOYNWN NNNNN DRN DDNDN TUX DVINONC DY NI NV

APINNY TXNWN MM HI¥ >NLENA YN VNN Y, =( ¥}, ¥ ) € {0,1° >

- NNV Z, O (7292 TAR YD DIDORNN 1251 DMYI DN NINNA 0¥2951) TA52 NNN

YT DNNI NMNNN N DY (TPYN IR IN) TPV DN DIPNN N WY, Y D¥vna m-k

) x_k .S, = |zk| M9, K IPONN MY MNNNN 90N S, P> .1~ K -N NPSNnd
,7- K -1 NPYNNn1a vYPN NN DY NONMIWNT MNYN NYIVNI YXINNND NVP) Zk

Nponnnvma NN A>0 . k=1.,C qwNo

— 1
Xk =§sz
18 r —1r —
Zi(:gizl"yi [Xi_xk][xi_xk]
_ \ AX X,
A=21 kzzllsk Zk+—/1+5k

anneNRT 4.2

YIVTT PWNN NYYA TRYITIN NMISPIVAN NIION DOYTID X200 HYW MNHN MDY 71D
NN YYD NNNN OYND IN NN MPIYIN NINHNN MYYNY WNINYND NIVINDN ,WHNVNRD
,DYN) YNIN MITNNY 7NN NITIPY 190N INAY WITI WHRNWNN 10N INKY

NIYY 929V YN NNNNN .YINN TONI YINOY Y NN DX MTIPI .(ANRNI DIININD
NYYN DY DY NNV, 002NN WY NN .MATLAB 5w 0099p0 7y 11200
WANNN 255N YD DIIT IINY DOYIIN NYIDY NN D1V MOYIN .WNNWNN DX NIN2
AUNPNYNNN NYAPNNY VOPN NNNNI

TNNN PA MNNIN MTIPI NN 1N D0 ININNDN TONNA 1NN NYPN 25N PONN
SY DMVNIVIX DNNININ DYIND NN NT NIPNA YT VNN MNNNN D930 VOIPN
YNNWYND X1 1T 1PINVPI MVLIVYNN NNNXY LY MTIP) ININND PNIAVMIND IR

Sv nvVrva T2y Nt oSN .SIFT (scale invariant feature transform) 0mn>19N2

921y DXYN DN NNNN DIPXHNI YVILYON NYPD NRONNI N MDPDA NNNNN YHIVVL”
T 5Y PN VAN, NITY ITIINND NIVITI NINNN NIXIY DY TN DN >TIY YILYL
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9025 DAY NHNNN NX YOLYLI DN TR, DD DN MY 11D DX PNIAND I XIND
77 DIN ONO Y3 HY 111 .0 YNNI DN DMINII NYDN Y NINI DN DN Y2PI
SV NOPO TN DNON DR DN 2IYNN 1PN (PNIYN NTINI 1570 DY XINY) NY 5W 1IN
PROYN DN NN DXPINN PRY NTIPI DI DY PPN NN IRNY YT .(1PIYN DINN) ONIN DTN
95 MYV 75 ,NYI2 NTIPI 93 N2y DXVINITI HY MNIMNMVDN ©2IVND) 4x 4 Sw nvd
TNOM (NYPD) N2X20V PIIYN DIND ,NNMIPMI NR 59100 NINN DAPNN PIY NP

-9 NP .PMYN DIND TINA DOVINITIIN NI NN INNNN DONNI 128 )2 (descriptor)

25N NP descriptor

400 =

600 —

800 =

1200 —

1400 =

1600 =

1500 2500

255 5w NN HY SIFT 0n*9ON NN 25 99PN

TIOND 7T NI DN N ONINON MysNNA IGML NIpIw DNINONI wnnw) Xan 25va
NV OMT .OXWIN 2NN DOWTN MNIN YNIVPIY YN NNRNIY NINONN MV NN

NINDN YN PNIN NPPIVN NPNYY (Information Geometry) NPXNIOPNRD NOIVNVININD
NPYIVN NITYA .ONY NIRNNN NPINNT DMNVPNA DIYDPI P2 DXON NN DXV NIINI
AN NIV TAN 2P NP (NPONN NMND) DT OINVP) NYY 2V NP0 W NV
DN ANINI NMNNN PNV P PNINN 2N NN NPYIVNN DY NIVHN .DOYNN

9D DYPIINNKN DAY MNHN DY DNND OMNA,NTNYN 2DV ,DNPINOND DY NWNIN 25va

— PNINN NPXIVN NAYIND 191D INRIT MNDN MNVPNT NRNI MNNNN D NN OYINN .0
NI NODPY NNDNN M NVPI YD IR ONPNN A n1tya IGML onmox »y A nydvn
TN OYIN

L9012 .N5IYNY 295 DY NNNN NDIY WHNYNN PN 20V ,DNININND DY NWN 215V

NN D91 R DN, DMIY 1N NNNND PHY NITIPI NINPIVINN NITYL I0N WNRNWNN
.DOYTIN 29NN NVPNN DX DNPNN (YNRIN NAVINY) A NITY MNDN NOVPNY NNNNN

P2 DPNIND NN DXIAYNND NN Y ININD DT DNVPNY AP 7PN NT NVPNY NNINA
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277 NYAsN 7Y NPOY oNINON XN K-NN 9802 00900 INY 59D W 10PN
DN ANINA DMPAITIOPIND PNIND 7Y DXYIPI DNIOY TUND DNIOWN DI MY NYNINNY

"398y T T 2bw B TIp-17INDD 4.3

UNRIDTINY 7PRNY MTIPY7 5 TPYT 19182 1IN Y NN NN NNNN YO
je (1, 5) X! | € R™57> .00100 MIN»Hn ATINY 12V TN TIVHI NNDIIND IR MTIP)
NINIY PRY NTIPI DI N2Y TR ,MNONY 5 DINNNDY DMIRPID MNIN MNMVPI 518”00

, % € R NN DTN DORPIZN MNONMN P NVPI WHN NN WY NS .TIT> 11183
T YN NN -1 -N NINBNN DX I¥PHY NN NP NN i e (1,n)
n¥on XN X P9 X € R 93 . m0n 05w nmonn mop o X = (X, Xy, X, )

NOPY RN Y; 93N Y = (Y, Yy, Yy ) 2T (MPINND) Do¥30 9900 C 7> .mxn 9Tia

N2 INO NPONNY NNV NNNNN ORN D9NPDN TWN DXVNINC HY »IN»2
209N NNNN SV MNINN NVPND P NN DTN

Learning stage

1. Seti=1
2. For each dog breed K €(1,) in the database do:
2.1For each image in the breed group do:
2.1.1 Extract face image from database
2.1.2 Convert to 2D greyscale matrix
2.1.3 Turn matrix into feature vector X;:
2.1.3.1 Initialize feature vector X;
2.1.3.2 Extract 5 windows from image according to
keypoints
For each window j € (1,5) do:

2.1.3.3
2.1.3.3.1 Calculate SIFT local feature vector x';
2.1.

3.3.2 Concatenate local feature vector x’j— jto the
main feature vector Xx;.
4 Set feature vector as column i in matrix X.
5 Set the label in vector ); to match the breed k.

2.1.6 Increment I

2.1.
2.1.

2.2 Calculate the mean matrix for breed k: ik:sixzk
k
2.3 Calculate the covariance matrix for breed k:
1 _ _
L= ;E?:lyik[xi_ Tl [x; — % T

2.4 Smooth covariance matrix using closest correlation matrix method

&)
3. Calculate the distance matrix A= 1(2§:l[2k+ li);i D

[

Store matrix A for later use.
5. Calculate Xignsformed = AY2-X to position each feature vector column in

X to its new location in the Breed Space.
6. Store Xiransformea Matrix for later use.
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Classification stage

N

Get input image and keypoints
Convert to 2D greyscale matrix
Turn matrix into feature vector p:
3.1Initialize feature vector p
3.2Extract 5 windows from image according to keypoints
3.3For each window j € (1,5) do:
3.3.1Calculate SIFT local feature vector p;
3.3.2Concatenate local feature vector p; to the main feature
vector p.
Calculate transformation P‘*Alﬂp to position the feature vector to
its new location in the Breed space.
Use K-NN where K=6 to determine closest neighbors.

5.1 Compute the FEuclidean distance d(p,x;) between p and all
x; €EX

5.2 Sort all points x; according to the distance d(p,x;)

5.3 Select the first k points from the sorted list and put
them in group G

5.4 classify by a majority vote of the selected k points

Return the 3 highest ranked breeds list to user.
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Flow charts — m7ass s»swan 5.1

.9V NONN AN MLYAN TI2) NIIWNN MY ITO NN INND DINY NN MDOWIN

.MDINN NOTIN DN NNDIITIDOYIN 190N DINNN

[ Learning Stage ]

[ Classificaticn Stage ]

H
[ Fesurt ]
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L earnineg Stacge
.L _jﬁ_,..__wun_:wmu.w._nwmﬂmmm

Calculate matrix A : —

f _ " H Grayscale ._
Xransformed = Al/2.y Calculate &, .
Smooth I, H SIFT ,_
_
[ ) i+ +
Calculate £, - ¥
) H write x; ._

NO

More ¥
images

In breed?

assign y; to class ._

1a%a
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Classification Stage

Input:

G | = SIFT |+
picture, key points rayseae

.'l"-

YES Sort according to the

distance d(p, x;)

|

NO ﬁ
ﬁ Select the first k

Compute the
Fuclidean

distance d(p, x;)

distances

|

Classify by a majority
vote

i++

VPN NN NN 722V ~online” Y8aAN — 7NNO7N AVY HY NPT DIYIN : 7 PN

SN NNRNNN NPT NN DNY DI 1901Y
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Sequence diagram — 39 aswAn 5.2

Take
Picture
Activity

Choose
Points
Activity

Display
Activity

4 x Next()

Next()

Client

Algorithm

NNND” NIIYNN MMV NN TPYNN — Sequence diagram — 989 ©XWN :9 9N

22
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@ O M K & oo 2 .l —= 23:52

Take a picture using the
camera or browse for an
existing one. Make sure both
ears are visible while the
dog's head is in the center.

1129 701 :11 N

.90 NN NINAY MIVON —Browse o
MYNNNA IIND OINY MIVIN — Camera e
.NNONNN

_24-
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@I O K & oo 7= all @ 23:55

Press on your dog's left eye.

7799938 TP NN 01 :13 PN
DYNIN HINAY MINVN MNNN OY 02991 HY N0
aban b 19 by
nRTIP N1°N2Y AN - Back
Nan Tond Twnn - Next
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@ WO K & o % .l CH 23:56 ) m8 a0 J 5 = all 3 0:07

Press next to upload your Press on your dog's right ear.
dog. Uploading can take up

to one minute depending on

your internet connection.

Y5 YR PNV 15 N P99 MTPY 71PN OPO :14 N

IV 1INV OPONN DY NNNNN NNYDY e
nIwY NNYYw - Next o
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@ % © oo @ G = i 3 0:00 @ WO ER & oo % il T8 23:56
Press next to upload your

dog. Uploading can take up

to one minute depending on

your internet connection.

Results:

.l)ROttweiIer } ( Please Wait, uploading and

processing image...

2)Shar Pei

'~{’,3)German Shepherd

MNSN 701 :17 99N NIV NN 7Y 116 9N
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NI1PoRY NIRIIN

.6

No"YRT 7N TYIN .6.1

SIFT »7y P2y MMip) OIRXII NDXNN ONITO DNOINON 1IN DD ININY DNININD

NTIY 25D DXOWUNN 191N INKD .INNNN DX IXMHY MNONN NVPI NN ONN DY)
TON DX TIONDY OTPNNY D1 NYIVNN 2N INKRY P .A NXIVN NN DXAYNNI NPPIVNN
NND YN, DT .0MIRNND NINON Y NVPI DY DN TONY DX2A55N NINNN DY DMNMN
K-NN O 7y 95800 D10 1092890 Annnd

VI TUNN DY WAUN ,WININ Y2)D NOAPNNY NVINN DI PNITO DMINORNIY NPON
NNYNNY 1Y TWUN INDDPY MOINN SNV XDIITY NN .NYIDI N2IVD - DNININRN
LDMIMNONN

D072 NINON MNVPN XTPOINN VININ TONN NDXNNI — NINDONN NVPIY DM
TNMNNNNI YT NAINY IRV NN — 12,800 DT NNON NVPY YN HYND DNV
5531 0y9 11 NP MATLAB nidom oyis Ny 98 Nt 2IY8D 90w 0NPNN
N MYNRYNN 2560 THND NMININT VP MVPN MY IT 7PYL ONIN NI NONN
TPNPOINT MIVAND NN ONIDIN 199 .SIFT M1 20 79 9N20 112 DNNN Doy
MTIPI 20-¥ NYVIN MY 12T (N DY ,DMNINR) NIT> NN PAIY MTIPI NI
NN OXIWN 0N OINND TINN YN SIFTH

D10 1910 PPN NNDVIY NINNNN DY 1PXIDININ ONX -NNNNN NIV Ny P
NP 10 N PNIDININ ONX W 180 .SIFT mymnip) 22901 NINnD nvp i

Sy O NVLINN DD NN MINK NOAY . TIDYD NIYD ANHNN AN MOYD 19T N2
4:3 9V 0N IN 1024X768 IS

D295 HY NINMNNN Y NPIN TNPHA NYP NN T NNWN — DONMN TON N2
YNYPNI OV NNNDD NINNN NN VITVINI YNYIN TYND .DIYYNI 11 NIV MDON2
AN TIIYYOLY 7PN DN MDON,TINT DTN MNHNN P2 OMNN MV D Nyaa
MINSIN DY DY NYOWN 7PN STIAY MNNNN NN MNWY PNYTD 10T MNNNN
LDOMIMONRN

7212 NPONN VNI YINOY ¥ A NNIVN SV NN TONNI — NTINY NN
) TNOD YT M) KD TN 0PI YNNI 1PYIN NI¥Pa 9200, IGML 9n8ma
MY O NVLONN NN KDY DD 190N NYNIAY INRD .Y 0N TIYND IN AWND
STUNN ININNY NINN NYHL NN PO
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YNV .WTNN 1NN T8Y IWIT NPYANN PN MDA T9NHa D9IWIN 19001 XNYPM ,q0N2
120 1IN IRY MYNNN PNY MRDNT

Java -250 mnv oTPM YT DY ININNON , PRITVTIRD NNOXPIDAN M NUIMNYI .1
-1 DAY PRINTINIY 1ANDN Java -2 D02 NIY-MPI NN NN IIINY YNIYN)
“Dalvik” Dwa N MYONXIVI NNDN NHMP TRITTIND .NOIN NV NXP Java
NPIVANDN 9% PON .OMAVINNDY NN ,TIYNI NI DY MY NDIN TWUN
NN TNYI NN NN 1991 PRITTINI MNMP PR MNPNHN Java nava mn»pw
MY (stream) DT 7Y DXVPMIIN PAYNY DIPN OTNINY NNNNN NNPOY NVXY
HTTP -2 nyvnn nnodvw nx

NYIVN NN O2AWNN YN ,SIFT -2 .18 Y21 7OPpM A NYIVN M1 .2
DY99Y NYYA PLIYNY MAPN MV NIV HAPY OX»N ,NANMWYNT NMNYN
VYN MXIVN IVAPNN OXTPYD ,MNDINN NVPI NI TONNA . TA52 DMIAPN DMNNY
Y .DAND DX TIND D15V DMNNY DY 1901 17797 TWUR 7PVIJND NPIAPN
YNIIN PON — NN NNN ROV NPIDNID MXIVN DRV NN 7Y 1N
NONN RO TR DY ININY NPINNN VN9 7Y NNRT NNAD STPD N0V DNININI
WX NCM (Nearest Correlation Matrix) Dn»noNa wnnwny 10 9N2¥ NINN
TIVAN D 1NN WY NXP NADIN MY MIYIN NN NAD Y N IOR MINIVN DY DY
STYY DNNND HOIN NIHRY A N800 HaAPd
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NINZIN .6.2

97N NYOVN NN YWNNND YT DINY DNINND NYIZY DY NYNIND DIPININD MV NPrTa
NN 999 19911910 NTNDN TONN NN ONYNI DINNNNND TAX 9 Y .NINXIND DY NNRNDN
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NN 20 570D YII DD NMINNN 5,031 4 DY DNRD .2
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nipon .6.3

2NON PT OY NYAUN ¥ DNMN TON YW IDTNOV XN MIRXINNND MTHNRN MIPONN
20N HYIPYT NN 5% DY MDY W MNNN 20-D 8- OIMNNIN TON DI THIN TUND
40-9 20~ DMNMN TON NX DXTHIN IYND ,17.5% -2 Ty ,INY TV N2 PYTN NN
.DMMN D02 NX ITINY PYNN ON I9NYND MDD MXNINNY ,NIYYN MIN NN

NN OIMYNYN 57N PNIAND DD NN 3 2DV HYW MXXIND DY DIIONDN NN TWUND
19IND MY MNNIN NN 7MIIRY 1T, ROITY .DDNDN DY NPON PYT

a0 7979 SIFT 0nnoR 12w 7979 VP MY, ND7IV0 NN 7 TNND7NIN MMYRYN
PPNY MITIPID YT INK TAN 7MIIRY” DY NNNNN 7PV MITIPIY MIVAR NMP
NPYIVNN DY NN PONN NPYAD DI NT,NIPNN NT OX INNK 7MIRYY HY NNNNN

NN PAYTH KD I9INIINMPI’ DN, DY DIMT DN DNON 13 DV NNON MNVPI ONX
,IVNYN DN 7P YN DY YINNND NOPNN TN DINIPN PP XD WTNN 0229570
M2 NIN MNYN) TIND DX7112) D¥IIY NOYA 7NN YIIN DY NAMWNN MNYN NYIVM)
T2, (SIFT 2N y7n INXY) Y777 XI12°ND MPIOV MY P 25VWH XN MIWINR NN .O0TH
MV 7PNY MTIPY” TIIDD M1 MPAOV NI OIN AN D2V NNON MNVPI NYNY
SIINYIT YA

N TMMNDY HY NNNN D52 VYN JITT NMIRKY MINXNIN PN NNT NN 7 INNDI Y
N2 X2 MO YNINND TUNRI .DMINN DOYIN ININ 1T GONIAY JNPON NN M) PYT
23% PO Y 1TMNDIN YIND TMNDY DY DDA01NN KD ON DY TIT2 0NN DWW DV

ANN YN 299 DY NNNND NYNRIN DIPNA 9N TOINDN 1Y 19D ,NPDI NMIYL
.31% 921017 1 30% D7) NPT PO NIYY 46% ¥ MIIIRYID

782 YN DX MAPY NI Y1 MPITANN 52.5%2 .712I0 ¥T 11 MYD1DN MINSIND
IMYNRIN MINKIND 22 75D NN YD ,MPrTann 82.5%3) NI
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ConstructMatrixA.m

Q

% variable initialization

n=40; Snumber of images

indexes = 1;

numWindows = 5;

noKeyPointPerWindow = 4;

keyPointDescriptorLength = ;

m = keyPointDescriptorLength*noKeyPointPerWindow*numWindows;

% initialize vectors and arrays
for i=Y:noKeyPointPerWindow

indexes = [indexes 1];
end
X=zeros (m,n) ;
Y = zeros(C, n);
i=0;

%parse folders for images
for k = : C
% Get the file pattern for dir().
filePattern = [listOfFolderNames{k}, '\*.png'l];
% Find out names of PNG files in this folder.
pngFiles = dir(filePattern);
numOfImagesInBreed = length(pngFiles);
if ~isempty(pngFiles)

[

% for each image in breed

for imageNumber = :numOfImagesInBreed/numWindows
imageFeatureVector = [];
for windowNumber = : numWindows

fullFileName = fullfile(listOfFolderNames{k},
pngFiles ((imageNumber-1) *numWindows+windowNumber) .name) ;
imageArray = imread(fullFileName) ;
GrayImg = single(rgb2gray(imageArray)) ;
%calculate SIFT descriptors for window
[descriptors, locs] = sift(GrayImg) ;
[rows cols] = size(descriptors);
if rows < noKeyPointPerWindow
%1if there's not enough keypoints in the window,
%$generate random vector of the same scale as a
$feature vector.

if rows == & windowNumber ~=
descriptor = transpose(descriptor);
descriptors = descriptor ([ 1, :):
else
for s=1:(noKeyPointPerWindow-rows)
newRow = descriptors(end, : );
newRow = awgn (newRow, 10, 'measured") ;
descriptors = [descriptors newRow];
end
end

end

d = transpose(descriptors);
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descriptor = d(:,indexes);
imageFeatureVector = [ imageFeatureVector ;
descriptor(:)]1;

end
%storing feature vector in breed matrix x which is the
size
s0f the number of images in breed (5)
i=1+1
X(:,i)=imageFeatureVector;
yi = zeros(C,1);
$the current breed gets a label of 1, all others get 0
yi(k) = 1;
$the current image is assigned to breed k
Y(:,1) = yi;
end
end
end

zzzStage = 1
YPath = ['C:\Users\Iftah\DogDatabase\Y.dat'];
csvwrite (YPath, Y);

$initialize matrix A
tempA = zeros(m,m) ;
lambda = 0.14;
for k=1 : C
Zk = Y(k,:);
%$ZkT is a nxl binary column vector indicating for
%each image 1 if it belongs to breed k and 0 otherwise
ZkT = transpose(Zk) ;
%Sk is the number of images in breed k
Sk = sum(Zk) ;
%calculate mean vector
xkMean =(1/Sk)* ( X * ZkT) ;
%Calculate covariance matrix
sumCov = zeros(m,m) ;
for i =1 : n
sumCov = sumCov + (Y(k,i) * (X(:,1) - xkMean) *
transpose(X(:,1) - xkMean)) ;
end
SigmakCov = (1/Sk) * sumCov;
%apply NCM method on covariance matrix
[SmoothSigmakCov,iter] = nearcorr (SigmakCov) ;
tempA = tempA + Sk * (SmoothSigmakCov + ((lambda/(lambda + Sk)) *
(xkMean * transpose(xkMean)) ));
end
%$finish calculating matrix A
A = lambda * inv(tempA);
%calculate A" (1/2) for future use
srA = sqgrtm(A) ;
$Transform all vectors in X using the new metric
for i=l:n
imageFeatureVector = X(:,1);
newlmageFeatureVector = srA * imageFeatureVector;
transformedX(:,1) = newlmageFeatureVector;
end

srAPath = ['C:\Users\Iftah\DogDatabase\matrixA4x5x128.dat"'];
csvwrite (srAPath, srA);

zzzStage = 5

normalXPath = ['C:\Users\Iftah\Dogbhatabase\normalX.dat'];
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csvwrite (normalXPath, X);
transformedXPath = ['C:\Users\Iftah\Dogbatabase\transformedX.dat'];

csvwrite(transformedXPath, transformedX) ;

a0 A0 .8.1.2

ClassifyDog.m

function ClassifyDog(input img path, output img path)
clc;
n=40;
C=4;
numWindows = 5;
noKeyPointPerWindow = 4;
indexes = 1;
fv = [1;
for i=Y:noKeyPointPerWindow
indexes = [indexes 1];
end
%cut the windows from the image
cutPicture(input img path, input points path, input folder path);
%$for each window create sift descriptor and concatenate to feature
vector

for i = 1 : numWindows
switch i
case |
fullFileName = [input folder path 'rightEye.jpeg'];
case 2
fullFileName = [input folder path 'leftEye.jpeg'l;
case 3
fullFileName = [input folder path 'nose.jpeg'];
case /Z
fullFileName = [input folder path 'rightEar.jpeg'];
case 5
fullFileName = [input folder path 'leftEar.jpeg'l;
end

imageArray = imread(fullFileName) ;
GrayImg = single(imageArray) ;
[descriptors, locs] = sift(GrayImg)
d = transpose(descriptors);
%extract only most significant keypoints
descriptor = d(:,indexes);
fv = [fv; descriptor(:)];
end
$Load matrices A, Y and transformedX for k-nn
APath = ['C:\Users\Iftah\DogDatabase\matrixA4x5x128.dat'];
srA = csvread(APath) ;
YPath = ['C:\Users\Iftah\DogDatabase\Y.dat'];
Y = csvread(YPath);
transformedXPath = ['C:\Users\Iftah\DogDhatabase\transformedX.dat'];
transformedX = csvread(transformedXPath) ;
%position feature vector in its new
%location in the Breed space
transformedFv= srA*fv;
%measure distance between input feature vector
%to all feature vectors in the database
distances = zeros(l,n);
for i=l:n
d = (norm(transformedfFv - transformedX(:,i))):
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distances (i) = d;

end

%$start knn

knn k = 6;

%$sort distances

[newd indexes2?2] = sort(distances, 'asscend');

sdetermine best k candidates
if numel (indexes2) > knn k
selected = indexes2(l:knn k) ;
else
selected = indexes2;
end
sextract breed from matrix Y for each of the
$candidtes and do a majority vote
breedVotes = zeros(1,C);
for j=1:numel (selected)
indexOfCandidateInY = selected(j)
colVector = Y(:, indexOfCandidateInY):;
breedIndexes = find(colVector);
breedVotes (breedIndexes (1)) = breedVotes (breedIndexes(l)) + 1;
end
%determing the most popular breed

[temp winnerIndexes] = sort(breedVotes, 'descend');
%extract list of breed names

namesPath = 'C:\Users\Iftah\DogDatabase\breedNames.txt"';
fid = fopen(namesPath, 'r');

breedNames = textscan(fid, '%g');

breedNames = transpose (breedNames{1}) ;

fclose (fid) ;

winners = breedNames (winnerIndexes) ;

%print the 3 most popular dogs of knn to a string

answer =sprintf( '%s#%s#%s', winners{l}, winners{2}, winners{3});
%output the answer back to the server

Log (answer) ;

end

nw .8.1.3

UploadPoints.php

<?php
if (isset($_POST['points string']) && $ POST['points string'] !=
||) {
$points string = $ POST['points string'];
$file = './uploads/points.txt';
file put contents($file, S$points string);
echo 'received the string: ' . $points string;
} else {
echo 'fail';
}
2>

UploadToServer.php

<?php
$input file path = "uploads/";
$input file path = Sinput file path . basename (
$7FILES['uploaded7file']['name']);

Soutput input file path = "output/processed/";
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Soutput input file path = Soutput input file path. basename (
$ FILES['uploadedfile']['name']);

ini set('upload max filesize', '20M');
ini set('post max size', '20M");
ini set('max input time', 300);

ini set('max execution time', 300);

if (move uploaded file($ FILES['uploaded file']['tmp name'],
$input file path)) {
$command = "matlab -nojvm -nodesktop -nodisplay -wait -r

\"ClassifyDog ('$input file path', '$output input file path');exit\"";

exec (Scommand) ;
$file = './uploads/matlabLog.txt';
Sanswer = file get contents($file);
echo "success#S$answer";
} elsef
echo "fail";

?>

é Index of /Server - Internet Explorer
o E. .|
m - I@ hiktep: fidogit pagekite me/Server| ,Oj |_f| @ Index of jServer x | |

Index of /Server

Parent Directory
ClassifvDog m
Log.m
UploadPoints. php
UploadToServer php
cutPicture.m
defs.h

error log txt
matlabQut.txt
output/
showkeys.m
siftm

uploads/
vifeat-0.9.14/

=101
AR

running server :18 9N
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mre .8.1.4

UploadToServer.Java — uploadFile() function

public int uploadFile(String sourceFileUri) {
// image saved by earlier activity

String fileName = sourceFileUri;
HttpURLConnection conn = null;
DataOutputStream dos = null;

String lineEnd = "\r\n";
String twoHyphens = "--";
String boundary = "H*FEEET

int bytesRead, bytesAvailable, bufferSize;
byte[] buffer;

int maxBufferSize = 1 * 1024 * 1024;

File sourceFile = new File(sourceFileUri);

if (!sourceFile.isFile()) {

dialog.dismiss () ;

Log.e("uploadFile", "Source File not exist :" +
pathOfFileToSend) ;

runOnUiThread (new Runnable () {

public void run() {
messageText.setText ("Source File not exist :"
+ pathOfFileToSend) ;

})
return 0;
} else {
try {
FileInputStream fileInputStream = new FileInputStream(
sourceFileUri) ;
URL url = new URL (upLoadServerUrl);
// Open an HTTP connection to the URL
conn = (HttpURLConnection) url.openConnection();
conn.setDoInput (true); // Allow Inputs
conn.setDoOutput (true); // Allow Outputs
conn.setUseCaches (false); // Don't use a Cached Copy
conn.setRequestMethod ("POST") ;
conn.setRequestProperty("Connection", "Keep-Alive");
conn.setRequestProperty ("ENCTYPE", "multipart/form-
data");
conn.setRequestProperty("Content-Type',
"multipart/form-data;boundary=" + boundary) ;
conn.setRequestProperty ("uploaded file", fileName);

// Output stream is used to send the data
dos = new DataOutputStream(conn.getOutputStream()) ;
dos.writeBytes (twoHyphens + boundary + lineEnd);
dos.writeBytes ("Content-Disposition: form-data;
name=\"uploaded file\";filename=\""
+ fileName + "\"" 4+ lineEnd);
dos.writeBytes (lineEnd) ;

// create a buffer of maximum size

bytesAvailable = fileInputStream.available()
bufferSize = Math.min(bytesAvailable, maxBufferSize);
buffer = new byte[bufferSize];
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// read buffer sized data from the file
bytesRead = fileInputStream.read(buffer, 0, bufferSize);

// transfer buffer to server and repeat until no data is
left to send
while (bytesRead > 0) {
dos.write(buffer, 0, bufferSize);
bytesAvailable = fileInputStream.available();
bufferSize = Math.min(bytesAvailable,
maxBufferSize) ;
bytesRead = fileInputStream.read(buffer, 0O,
bufferSize);
}

dos.writeBytes (lineEnd) ;
dos.writeBytes (twoHyphens + boundary + twoHyphens +

lineEnd) ;

// wait for result

InputStream stream = conn.getInputStream() ;

InputStreamReader isReader = new
InputStreamReader (stream) ;

// put output stream into a string
BufferedReader br = new BufferedReader (isReader) ;

String s = null;
boolean uploadSuccess = false;

while ((s = br.readLine()) !'= null) {
// messageText.setText (s);
Log.i("uploadFile", "HTTP Response (stream) is "

+ s);
tempAnswer = s.split("#");
if (tempAnswer[0].equalsIgnoreCase("success")) {
uploadSuccess = true;
break;
} else if (tempAnswer[0].equalsIgnoreCase("fail'))

uploadSuccess = false;
break;
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