Ewdva (Image): Mo inyn omd tnv 0moio, ED0KOAN O
avOpmmog avTAEL AUECH TANPOPOPIES , GE avTiBeon ue
TOV VTTOAOYIGTY).

[ voo avTANGEL TANPOPOPIEC O VITOAOYIGTNG OO LLoL

EIKOVO, OTTALTEITOL KOTAAANAOC aAYOp1OHOC AVAALGTG

Ewdvag, mpocapuocuévoc 6To 100G TG AVTAOVUEVIG
TANPOPOPIOG.




‘Evag AAyopOuoc Avaivong Ewovac emecepydCeton tnv
EIKOVO G 01G0LAGTATO GO KOl AVTAEL OO OVTO TIG
TANPOPOPIES

Icoovvauo
Alcoldotato Xnuo

Ewcova




ATAKPITOX METAXXHMATIZEMOX FOURIER
(DISCRETE FOURIER TRANSFORM-DFT)

‘Eoto akoiovbia x(c,l) ¢,1=0,1,....M-1

Awaxp1toc Metaoynuatiopog Fourier tne x(c,l) opiCetar n
axorovBia X(C,L)

R
X(C,L)=— x(c,l)-exp{—jbz(
M c=0 [=0 M
C,L=0,1,..,.M -1

AmodelkvveTol OTL IGYVEL:
M-1 M-Il

x(e,]) = ﬁ Z ZX(C,L) . exp{ jZn(% ; Lﬁl

C=0 L=0

c,/=0,1,. . M-1

x(c]) ————b  X(C.L)




‘Ecto n ouvdptnon {(x,y) pe F(u,v)=F {{(x,y)}

(X0,Y() ONueio amod 10 medio opiopov Ko AX,Ay

OpiCetor n axkorovdio tpaypatikov aptOpav fy(c,l)=t(x,tcAx,y,1Ay)
c,1=0,1,....M-1

‘Eoto F'(u,v)=F{fy(c,])}
& F(C,L)=DFT {f,(c,])}

Av M oapketad peydro, 1GYVEL

F(C,L)=F'(CAu,LAv) Au=1/(MAXx), Av=1/(MAYy),
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EIAIKA KE®AAAIA AIIO TH OEQPIA
ANAAYXHX EIKONAX
(I'TA THN ANAAEI=ZH OYXIQAQN
XAPAKTHPIZTIKOQN EIKONAY)
Tuqpo a6 To padnpa
ANAI'NQPIXH IMTPOTYIIQN




BIBAIOT'PA®IA
H xaAvtepn mpocEyyion g DANG TOV Lo ULOTOC
1.R.C. Gonzalez R.E. Woods. "Digital Image Processing'"
Prentice Hall 37 Edition 2008.

2. R.C. Gonzalez R.E. Woods. "Digital Image Processing Using
MATLAB" Prentice Hall 2" Edition 2004.




TA X2YXTHMATA OIITIKHX ANAI'NQPIXHX

BEATIQXH
EIKONAX

'4

ANAAYZH
EIKONAX

!

ANAI'NQPIXH
IMTPOTYIIQN

KAI ZKHNHX dvepmnog,
coviot,

|

Avo dvBpwmot oe
TPOUTAAQL.

Yymua 1.1 To Aerrovpyio didypoyuo evog Zvotiuarog Ortikng Avoyvapiong




ANAAYXH EIKONAX:

H Ynoewoxn EneCepyacio Eikovagc pe mpotapyikd 6toyo
TNV €EQY®YN ATTO TOL OEOOUEVOL TNG TOV KUPLOV
YOPOKTNPICTIKOV UE TO, OTOL0L LLL0L U TOLLOITN U0V
UTOPEL VO EMITVUYEL TNV EPUNVELQ, TNV AVTIANYN, N TNV
TEPLYPOAPT] TNG OKNVNG OV OTEIKOVILEL 1 EIKOVA.




E®APMOI'EX TON XY2XTHMATON OIITIKHE ANAI'NQPIXHX

®  AVTOLGTY GVOYVRST KEWEVOD Um0 Seitda Piiiou,
KOOKOTeNG Tow Kol ¢rothkKeusn 1o SToY
VIOADYICT).
TolvoLmen EMCTOANY CTO TUNBOPOLELD.
Avayvaon Tvaxiooy,

"Exbocn Ao yoplocLny o mplc:i:tm-:tquctm
Erelepyrocio. Tpomelikey SmLweyny.

Aviyvevon dyKmv 6TouG 16TOVG,

(OCR).

Avaivon latpiray

Eikévarv Metpnon Tov UeYEGOUC KL TNG HOPPNC EGMTEPIKUIV
OPYEVOV TOU CVOPOTIVOU COUNTOS. AVEAVG
APOUATOCOUGTOV.

Métonon TuKVOTNTOC CILOCOAIDKDV.
Touromoinen eCopTNLGTOVY G YPULLLES TOPery|G.
Aviyvensn soQoALLEVEY KUTOTKEWDY,




E®APMOI'EX TON XY2XTHMATON OIITIKHY ANAI'NQPIXHX

Xaproppagon

(ZYNEXEIA)

AvayvaOpion KoL EpLITVELS TOY CVTIKEILEVDY TG
SKIVIG TOL TEPBLAAOVTOG,

YTOAQOVIGLOG GTOCTACENY TOV CLVTUCEILLEVENY TOW
TEPBLALOVTOS G0 TV KULEPC, KOL AT GroQusT|S
Kotasiceun) yopTtay om0 aspomoToypopiss,
Zuviieon JopTaV Kaypou.

Fionvlean vi

Tatpodiwactiry Liuavon.

(Forensics)

AVayvwhpLon OUICTLATKOY GO TUTOLLOTV.
AVayvwopioT mPOCHmNY OO (OITOYPUPIES.

Avropatny Aveeypverpron

Eixoverwy Radar

AVIyvenan Kol aveyVWipLoT] CTONMY.
Kofodmaen urrapevory oymLeTmoy Kot T
TPOTYEINST

TnASaf00M YO TTTULEVMY CUTKEMDY Hopig
TUOTO,




E®APMOI'EX TON XY2XTHMATON OIITIKHY ANAI'NQPIXHX

Ty saiebtpon (Remote

Sensing)

Avropoay Avartipon
Ecover (Conient Based

Image Retrieval)

(SYNEXEIA)

TlpoPheym waypo,
Avoyvapion Kol TpGTPTCT GOTIKOV, TEmp UKDy,
1 QAo TEPLOY,

Xpnoworowstrol o8 Pacels moivussoy. Exmurmive
v eSETnon KaL Ty oveTnen Kabe swovas o
oo oty Ue ST (KASIOL) WOV KOTUCKEMILETU
LLETG TV GVOADGT] TOU TEPLEYOLLEVOD TIC SUOVIL,




MEGOAOI ANAITAPAXTAYXHY KAI
IHEPITPA®OHX MOP®QN ITEPIOXHX EIKONAX

YXHMATA ANAITAPAXTAXHY.
e 2VUVTETAYUEVEG TMV pixels Tov meptypdupotog
e LUVTETAYUEVEG KO TILEC TOV PIXeEls TOV EGOTEPIKOV TNG TEPLOYNG
KMOOTKOTOINUEVO GE KATAAANAO GYT|LLOTAL.

Heprypagovra Lroryeia (Description Elements)
A{f\/{@ UNTIKEG TIEG, TOV TTEPLYPAPOVV 1O10TNTEG OTIWG:
* KOG TOL TEPLYPOHUUATOG TNG TEPLOXNG

1
Pormgg g meployng. ,
* YN TOL ECOTEPIKOV TNG TEPLOYNC.




To mepiypoppa,

vroAoyiotnke pe facn tov
OpPIGUO TNG YELTOVIOG TV 8

4 pixels & 8

4

YEITOVIA TV

Q @ @ @ O pixels

OpBoywvio ITAEyua kot

nePLGoOTEPD, pixels extOC

YEITOVIKA LE £VO. T
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AATOPI®OMOX ENTOIIIXMOY ITEPIT PAMMATOX
AIXPOMHY EIKONAY MxK

e Jw 0<k<K-I

e Jw 0<msM-1
o Av AlnBever ott w(k,m)=0:
o Av Alnfegvel om koveve omd To. 8 yerwovikd pixels tou
v(k,m) dev &get Tiun 255:  Ogog Wk,m)=125.
e end
e end
e Jw 0<k<K-1

e Jw 0<m<M-1

o Av A\nBevel 011 Wk,m)=125: Ogoe v(k,m)=255
end

o p ¥
Yomna 2.2 H epapuors tov adyopiBuov tov Tivaxa 4.5 o¢ povoypwun emova. o) H

apyiki eteovee B Evoidueoo otad10, Hetd 10 Ipato oGpmu. V) ZTHY EIKOVQ £xel peivel
HOVO TO TEPTYPOULIK CHUEIWUEVO E HODpa pixels.

'00.0.0.0.0.0.00.08
TITIIRIRLIRR
00000000060
ooooooooooo

LSS0 00 00600000000,
OB EBEEREEEBE AL




2XHMATA ANAITAPAYXTAXHY IEPIT PAMMATOX
KQAIKAY AAYX0Y

Xpnoipomrotovue tovg Povotkovg AptBuovg 0-7 yia va
KMOTKOTOIGOVUE TIG O1EVOVVGELS YEITOVIOC TOV TEPLYPAULUATOG

>
!

00000
00000 @O O

OCO®OO OW® O
OOOOO
O0000O OO

5 5

076766535332121
p Y o

Yoo 2.3 o) O 8 karevOivoers yerroviog evog pixel P. p) Or aptOuoi 0-7 kwoiko-

CO0O0O000O0O0
C0O0eeCO0O0
COe00Ceeo
Ce00000®e
ONON NONONONON
Ce000Ceeo
ONOR N N NONONO)
0000000

TOLODY TIS OKT dtevbivoers verroviag. ) Teptypouy weptoyns o) Ywolopouos tov




AATOPIOMOX KQAIKOINIOIHXHYX HEPITPAMMATOX XE
KOAIKA AAYX0Y

Brual: Fetdovian SdoyIKG T OHUEIR THS EIKOVUS WE OTOYO TOV EVIOTIOUO EVOS
OHUETOD TOV TEPIYPAUUATOS, £0TW TOV ).

Bruo2: Xapaxmpiceton ‘[IPQHN’ to onueio wov giye ecetaotel oto fruc I axprpag
TPIY VI aviyvevdel w Sy ke ‘TPEXON’ 10 onucio S). H keredfvvon oamo
‘TPEXON’ oo ‘IIPQHN’ yopoxopiCeton ‘KATEYO.

Bnuo3: Eekivoviag amo v emouevy karedOovon g ‘KATEYE', ue oelidotpopn
kivioy, eleralovrar dwoyiks o1 veioveg tov TPEXON' wéypic otov oviyvevrei
VETOVAS, OV VX OVIKEL OT0 TEPIpopu. O VEOVAS ODTOS  YOPOKTHPILET!
‘LITOMENQ',

Bruod: Koroppaperor o kwokos optduoc s xarevOvvens ‘TPEXON'- ‘EITOMIENO',
yopasctnpicetan TIPQHN’ vo ‘TPEXON', yoportnpiletar ‘TPEXON’ wo ‘EITOMENO,
yopoxtnpiceror ‘KATEYO ' i d1e08vvon “TPEXON' - ‘[IPS2HN”.

Bnuoes: Av ro ‘TPEXON’ eivor dwpopetino ano o Sy ovveyileror o adyoptOuog ue to

B 3.
Bnuas: Télog.




AATOPIOMOX KQAIKOINIOIHXHYX HEPITPAMMATOX XE
KOAIKA AAYX0Y

Y nooetrypotoAnminon Ieptypaupoatog yio tnv
EAMBTTOON TOL UNKOLGS TOV KMOIKA.

0706665544322121

Kd0¢ Pixel amd 10 apyikd mepiypoppo
avtikaficTaTal oo ToV TANGIEGTEPO
KOUPo Tov vEOL TAEYLOTOC.




AATOPIOMOX KQAIKOINIOIHXHYX HEPITPAMMATOX XE
KOAIKA AAYX0Y

[Mo va unv e€optdtor 0 KOOTKOS 0AVGOV OO TO GNUEIO TOL TEPTYPALLLOTOC,
amO TO OMOI0 APYIGE 1 KOOKOMTOINGoN, N KOOkN AEEN avtikabioTaTol amd
TNV KUKAIKN NG 0AloOnomn pe v eddytotn apOuntikn acio:

Hopaostypa:

407300--->004073 T7725611525--->11525777256

O Kookag AAMGOV TOPUPEVEL OVIALOLMTOS GE HETAUPOPE. X PN GLILOTOL-
ovpe 70 Awo@opiko Kmorka Alvcov (AKA) @6Te 01 KMOIKES AECEIS VO

TOPOIUEVOVY OVIALOLMTES GE GTPOPES TOALUTAAGLES TOV TT/2.

Av D, D,,...,Dyn koo AéEn n avtiotoyn AEEN Tov AKA opileton m¢
d,,d,,...,dype d=Modg(D,,,-D,), yia 1=1,2,...N-1 xou dy=Modg(D,-D,),

Hapaostypa vroroyiocpov AKA:
407300 --->474504 76546312302---->77725611525




AATOPIOMOX KQAIKOINIOIHXHYX HEPITPAMMATOX XE
KOAIKA AAYX0Y

YIHOAOI'TXMOX BAXIKON XTOIXEIQN INEPITPAMMATOX
AITO TON KQAIKA AAYX0Y

W=

ITAatoc w kot vyog h
TEPLYPOPNOTOS
J J

max_ Y yi— min
I<j<N o <J<N o




YIHOAOI'TXMOX BAXIKON XTOIXEIQN INEPITPAMMATOX
AITO TON KQAIKA AAYX0Y

Mnkog Heprypappatoc:

L=(n,+1.41np)d, 6mov n, t0 TAN00G TV dpTIOV YNEi®V KOt Ny TO
TAN00C TOV TEPITTOV YNEI®V TOL KOOKN AADGOV

K.A. 076766535332121

ﬂlllll
EI KR S i Sl A

Twuég mhatovg ko vyovg: w=35d h=6d




4, Xopic vo. oxEOGCETE TO OVTICTOO TEPTYPOUUC TPOCTUONOTE VoL EEXMPICETE TOIOL GO TOVE
O KETO KOOIKES GAVGOU GVTIOTOLYOVV OF KALIOTO TEPTYPULLUC KO TO10 Oy

e 712311244466666

e 0665434320071

o 76664322045454333

[Mo va elvon KAEIGTO VoL TEPTY PO TTPETEL VAL IGYVEL:

'H 1coo0vapo:

O ap1Opoc TOV KOOTKMOY YNeimy oL ovikovy 6to 6OVoro {1,0,7} elvor
1010C L€ OVTOV TOV OVHKOLY 6T0 {3.4.,5}

&

O ap1Opoc TOV KOOTK®OY YNGimy OV oviKoLy 6T0 6OVOAO {1,2,3} elvor
1010C L€ OVTOV TOV AVHKOLY 6T0 {5,6,7 |

Evkolo TpoKOTTEL
712311244466666 kierot0, 0665434320071 kAheioto,
76664322045454333 avoikto




ANAIMAPAYXTAYH TOY IIEPII PAMMATOX ME ITOAYI QNIKH T PAMMH

H Aemtouépeia tov k®Otka aAVGOL o€V gtval tdvto extBountm!

Ieptypoppa pe N pixels ta py,p,,---,py CNTEITON VO

TPOGEYYIGTEL OO TOADYMVO HE U TAEVPEG TIG, Ty, Ty, .. -,TT,,.

2POALLO TPOGEYYIOTG TOV GNUELOL P,

d; = n'u]n{ dis tan ce(P;,7;)}

XQAALO TPOGEYYLIONG TEPTYPALLLOTOC




2.2.2.a Ipocowpiwonog Ttov Ilorvyavov
IIpocsyynions pe Awwookss YmoowmpEcels 1ov
Ileprypapparod.




H YIIOI' PA®H TOY HHEPITPAMMATOX

H vroypagn (signature) eivor Eva LOvooldGTATO GYNUC
CVOTTOPAGTOCTC TOV TEPTYPALLUOTOG

2 xéon Mnkovg kot I'ovieg Empotikic Aktivog T@v

ocnueit®v tov Ieprypaupnotoc.

R(6p)

Lepiypouuo

Yroypagn




H YIIOI'PA®H TOY IIEPIT PAMMATOX
H vmoypa@n meptypupotoc evog TETPOYyOVOL

Yroypagn Ieprypduparoc Tetpaydvov

R(0,)=(2a/2)/sin(n/4+0,) , O,=mod_,(0,), 0<0,<2m

H vroypagn R(8)) mapapével avarroio ot petapopd, kot m otpopn!
[a va yiver avaddoiotn otnv aAloyn KAMpokog TpEmeL va, Yivel
KOVOVIKOTOINGN MG PO TN HEYLeTn Tiun g R(O,)




H YIIOTPA®H TOY ITEPITPAMMATOX
To Iotoypappa Kiicewv

H epantouévn e Eva onueio tov
lotoypappatog P; pépetar wg n gvbeia
OV OTTEYEL EAAYIGTN GLVOALKT
0mooTacT ano To P; kot toug 4 yeitoveg
TOL OV Ppickovtor avd 2 ekatEpmOev.

KatackevdleTal To 10TOYpaLLULOL
TOV KMGEDV TOV
TEPLYPAUUOTOS. AVTO glvor
AVOALOIMTO GTI LETAPOPA KO
GTNV OLOIOLOPPT AAAYT
KiMpokac! AAAGCeL Opme pe tnv
TEPLOTPOOPT)!




H YIIOI' PA®H TOY IIEPITPAMMATOX
To Iotoypappo Kiiceowv

H neprotpoen) 100 16TOYPAUUOTOC OGTE
N TPMOTN GTNAN Vo, EIval 1) LEYOADTEPT
KOAVEL TNV TEPTYPUPT] ALTN TOV
TEPTYPALUATOS OVAALOIOTN KO TNV
TEPLOTPOOPT)!

100 150" 200’

H vroypaoen meptypaupatog
(1oTOYPOLLO KAIGEDV) GE TTOATKEG
GUVTETOYUEVEC.




MEPIFPA®ONTA 2TOIXEIA TOY E2ZQTEPIKOY MNEPIOXHZ

OI POIIEX MIAX ITEPIOXHX

ponn (moment), TAEEWG 1]

Pornég pe Iowitepo Puowko Iepreyopevo:

m,, = E E La(x,y) I1’M00¢ Tov Pixels ¢ IHeproymg
II‘110

=—2% Kot Yy, T} Kevtpogroéc Ieproymce

m

m

00 00

O Portég perafarrovrar pe ohicOnon, meprotpor) Ko arlloyn)
KAlpoKog!




MEPIFPA®ONTA 2TOIXEIA TOY E2ZQTEPIKOY MNEPIOXHZ

Ol KENTPIKEZ POIEZ

Ymrohloyilovron pe Bdon Tic amootdosic TV pixels tng meproymns and
TO KEVTPOELIES, C, TGS TEPLONS

Kevtposidig, C, Ieproync

Kevtpun) pomi) (central moment), tdEemg 1+

iy = Z Z (X —X¢ )I(Y —¥Yc¢ )Ia(XY)

L ——
R

ATodIlkvOETOL EVKOAL: py = [TAN00c TV Pixels tng Ileproyc
Mo =H1o=0




Ol KENTPIKEZ POIEZ

O Tipég Tov Kevrpikov Por@v dwatnpovvror o€
RETUCYNUOTIOROVS HETAPOPAS, OALG peTafariovTon o€
HETUCYNUOTIGROVS GTPOPTS KU OALNYNS KALLOKOG.

O1 KEVTPIKEG KAVOVIKOTTOINMEVEG
POTTEG:

I+ ]

_ M

, A= +1

A
mg,

O Tipég tov Kevrpikov Kavovikomrompévov Porn@v dwatnpovvrar
G€ NETACYNNUTIGHLOVS HETAPOPIS KUl OAAUYNS KALHOKOGS, AALY,
NETUPAALOVTOL GE HETUGYNULATIGHROVS GTPOPI)C.




Ol POINEZ HUE (AMETABAHTEZ POIEZ)

"Exovv oprotel pe T£T010 TPOTO MGTE 01 TIUES TOVS VO TTOPAUEVOVY
OVOALOLOTES OE NETUGYNNUTIGROVS HETAPOPIS, LETAGYNRUTIGRLOVS GTPOPNS,
Kol 0AAOYNS KMPOKOGC.

O1 potreg Hue:

P =1y T 1)
02 =39~y ) +4nj)
3=(n30=3my ) +(3ny =g
@4=(n30+ ”12)2 +()+ ”03)2
s = (1130 =315 3o + 11 )[(”30 +my ) =3(ny +ng3 ) ]+
+(3ny1 =g Xnay +1p3 )[3(”30 T )2 — () + g )2 ]
@6 =129 =15 )[(”30 T2 )2 — (1 + 13 )2 ]+ 4y 1 (n30 +mo Xnay +1g3)
@7=3my1—ng3 X + 112 )[(”30 +ma ) =3(ny +np3 ) ]‘*

+(1130 =35 Ninag +193 )[(”21 +1103 ) =30+ 2)2]




Ol POINEZ HUE (AMETABAHTEZ POIEZ)

IHAPAAEII'MA E®OAPMOI'HX TQN POIIQN Hue

Tmpa 3.5 Tpeic owadss poppay mov
EXOVV THOKDYEL CIT0 TEPITTNNIES KO OAATYES

HEPEHODS TV FMPOPETIICONV LHONICV

@5

6

@7

12.4194

8.7738

17.1818

12.4468

8.7910

16.8590

12.3968

8.7191

16.7141

12.4565

8.7944

17.3504

12.8577

9.3444

18.3461

12.8473

9.3367

19.9007

12.8262

9.3178

17.9940

12.8880

9.3699

18.3461

18.3009

12.5315

19.4925

18.2576

12.5147

20.2194

18.0920

12.3552

21.9966

Wl ——]—]—
o= lW] o =W N ]—

18.4781

12.6013

19.4955
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Ol POINEZ HUE (AMETABAHTEZ POIEZ)

AAAO HAPAAEIT'MA EOAPMOI'HE TQN POIIQN Hue

3408

04 3

- - 1
- - 8




XTPoQOPIES KU KOPLOL AEOVES

‘Eotw popon s pe N pixels, ta P, (X,,y,) yia k=1,2,...,N.
‘Eotw euBtia € Tou emmmedou kail d, ye k=1,2,...,N ol
ATTOOTACEIC TWV pixels atrd Tnv €. Opiloupe WS oTPOPOPHN
|, TNG s WG TTPOG TNV € TO ABpoICa:

2.

OPIZMOxz EKKENTPHZ MOP®Hx
NMPQTEYQN KAI AEYTEPEYQN A=ONAZz




IHEPITPA®ONTA XTOIXEIA (Description Elements)
IHEPITPAMMATOX

ATAKPITOX METAXXHMATIZEMOX FOURIER (DFT)

‘Eoto éva meptypaupa pe N pixels, Tov omoimv o1 GuvieTayuEveg
gtva:

(XO:YU ) (Xl.:Yl ) ERRE (XN—I:!YN—I)

Opilovpe ™V akoAovbio TV WYad1tK®V oplOumV

Kat to owkprtd petacynuotiond Fourter (DFT) g s, v
aKoAlovBia:

i=0




INEPITPA®ONTA XTOIXEIA IIEPITPAMMATOX

Onog stvar yvooto and tovg Opovg g akoAiovdia a,, Tov
KoAoVvTOL Kol 6uvTteAEsTEG Fourier, elvatl duvatd vo vTOAOYIGTEL €K
VEOL 1 akoAovbia s, epapproloviag n oxEoN:

N-1

S. = Zau exp[j2mu1/N] 1=0,1,...,N—-1

(:2
O

00000000
©)

00Q°

OO0OO0O0O0O0O0Ob0Ob0OD0ObO0OO0
OO O0O0O0O0O0O0O0O0OO0OO0
o© o




INEPITPA®ONTA XTOIXEIA IIEPITPAMMATOX

M=10+10 KAI Ol 63 2YNTEAEZTEZ

ooOOooOOOOO 000000000,

ONONONONONORONONONG),
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(ONONONONONONO)
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000000000000 0000
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0000 000000000 000},
0O0000000000000000
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oNoNoNoNoNoNoNoNoNONONONONONONONG)

o
0000000 00°

O
O
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1 1

10 15 5 10 15

Avaxortaokeon Ieprypappatog
ypnopomolwvtag toug 20 anod
TOVG 63 CUVTEAECTEG

Avaxoraokeon Ieprypappatog
YPNOLOTOLOVTAS TOVS 63 amo
TOVG 63 CUVTEAECTEG




DFT QY MEPITPA®ON XTOIXEIO IEPITPAMMATOX

Ei6o¢c Metafoing

Metapopa Kata Axy

[Ieprotpoen KoTd yovic 6

Aldoryr) KAipoucog

—j2mpgu/ N

Apywco Enueio py i =Sip a, =a,e

H ypnon tov LETPOV TV GLVIEAEGTOV OO TOVS OTOTOVE EXEL OMOUAKPVLVOEL O
TPMTOG, EEACPAAILEL TO OVAALOIMTO TOV GTOLYEI®V GE:

LETAPOPA, TEPIGTPOPT] KOL CPYT] OELYLATOANYIOG TEPLYPAULOTOC.

H xavovikomoinon wmg mpog tov uEY1oto GuVTEAESTN €acAAILEL TO avalrloimTo
KOl 0O TPOG TNV aALAYT] KAILOKOG.
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Métpa cuvtereotwv DFT 1:6 —58:63 tov
gama Kal ci




MEPIFPA®ONTA 2TOIXEIA TOY EZQTEPIKOY
[MTEPIOXHZ

H Yon tou EcwTtepikou lNepioxng Eikovag

O oploudg ¢ Evvolag TG VENC 0ev pumopel va 000el emakpiac. Ev
TOVTOLS GTNV KOO UEPIVI] TPAKTIKY] GUTT] ¥PTGLUOTOLEITOL YL VO
EKQPOCTOVV OTTIKEC 1O10TNTES TNE TAPATIPOVUEVNC TTEPLOYNG, OTAC:
AETTN VON, TPOYELA VO], IVOONS KO KOKKWONS VY], KAVOVIKA,
emwavolaupavousvny ven K.A.m.
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Kavoviké
Emoavalaupo
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Aent Yon Tpayeio Yon
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Enoavalaupo
vouevn Y on




MEPIFPA®ONTA 2TOIXEIA TOY EZQTEPIKOY
[MTEPIOXHZ

Ta weprypdpovta ctoryeio opilovion ¥PNGLULOTOLDOVTOS TPELS KOPLEC TEYVIKES
TPOGEYYIONG:

TN XTOTLOTIK

M POGHOTIKN

™ Aopika).

Yrotiotikn Ilpocéyyion

Iotoypappa - Ilivakes Xovep@aviong

Iotoypapupa Exkovoc-Méon Twpn Iotoypappotog




[MEPITPA®ONTA 2TOIXEIA TOY EXOTEPIKOY MNEPIOXHZ

Kevtpkéc Ponég Iotoypappatog taéns k

opc Q-1

Mg = ;)(1 ~Vm )k ' p(l) .

i
[Mpopavwg: y,=1, y,=0!
Tpelc potTéC pe 101aiTepn PUOIKN ZNUaoia

u,=dla0TTopA=avTiBean

|U5| =eAaTTWVETAI PE TN CUPMETPIA (VIO EVTEAWG
OUMUETPIKA IOTOYPAUMATA |U5/=0)

U, =MIKPN VIO KUPTEG PEYAAN YiaA KOIAO
IOTOYPANMATA.




ITAPAAEII'MATA YOHX KAI TOQN ANTIZXTOIXQN
KENTPIKQN POIIQN




MoapddeLypa 3.1

a) Na. arodeiéete 0Tl Y10 0Omo10dMToTeE 10TOYpOappe. 1oxvel to=1 kot w=0. B) Ta pixels pog
TEPIONS Exovv KPavtiotel pe Q=256 otdOuec. O1 TIHEC TOV IOTOV TOV 10TOYPAUUATOC dTVOVTOL
amd v axoroudio. r(i)=c-i, i=0,1,...,Q-1. Nol vToA0YIGETE TNV TIUN TG TOPUUETPOL C, TN LECT
TN Vi, KOOGOG KO L.
Atvovior ol oygoeic 142+, AN=N(N+1)/2, 1°42%,  AN=N(N+DEN+1)/6, 17+27+...

o) 1o T1¢ pOmEC UMOEVIKNC KO TPOXTNG TAENS aveaptnTo omd TNV T Tov Q Kol a3V OpmvV TN
akoAoLOiag p(l), 1oydel

o= > (i=v,)" p) =D p(i) =1, Snhadi po=1.

=Vm-Vm- 1=0, dnAodn w,=0.




MoapddeLypa 3.1
a) Na. arodeiéete 0Tl Y10 0Omo10dMToTeE 10TOYpOappe. 1oxvel to=1 kot w=0. B) Ta pixels pog
TEPIONS Exovv KPavtiotel pe Q=256 otdOuec. O1 TIHEC TOV IOTOV TOV 10TOYPAUUATOC dTVOVTOL

amd v axoroudio. r(i)=c-i, i=0,1,...,Q-1. Nol vToA0YIGETE TNV TIUN TG TOPUUETPOL C, TN LECT
TN Vi, KOOGOG KO L.

Atvovton ot oygosic 142+, AN=N(N+1)Y2, 17427+, AN=N(NFDE2N+1)6, 17+27+...
3

B) T'e ™ T ¢ TOPOUETPOL ¢ EEKIVOUE UE T 0)(80'712 p(l)—l nc- leoliz 1, 1
¢-255-256/2=1, 1 ¢=3,1-10".

loybetenione v, = 3. i-p(i)=c- ij;iz =3,1-10°.255-256-(2-25511)/6, 1y v=172.4.
TENOC
= Sy, pli)=c- T2 42 1o v, +v2)
e B 2 8 vy g D[S 42 v S g, T
=3,1-10° -[255% - (255+ 1) /4+2-172,4-155-(155+1) - (2- 155+ 1)/ 6 +
+(172,4) 155 - (155 +1)/2]

iedn 1=5.76-10".




IHivoko Xvvepnpaviens (Coocurance Matrix) (11.X)

e Tunua Yong 8X8 ue Ileoio
Twov tov pixels{0,1,2,3}

[Tivakog
EnavoAnyenv Kotd
M olevbuvon D=SE
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[Tivakog
2LVVELQAVIONG




IIEPITPA®ONTA XTOIXEIA ENOX ITINAAKA
XYNEM®ANIXHX

H Méyotn IGavotnrofl—=

Q

Y €, (i, jlog, (Cy (i, ))




daopat LK [IpocfyyLon

Metaoynuoatiouoc Fourier F(u,v)—=2>F(r,0)

(1) = [ [ F(r,0) | do Rl ©.(0)= [ |F(r.0) |dv

[F(U.V)|




