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Ewodva (Image):Muo tnyn omd v omoia o avOpwmoc,
avTAel dueca kdbe 100G TANpopopiag Tov Tov
EVOLOQEPEL.

Avtifeto 0 VTOAOYIGTNG Y10 VO OVTAT|GEL TANPOPOPIEG
amd po EOvVa amotteitol £101K6g alyopifpog Avaivong
Ewdvog, mpocaprocpévog 6to 100G TG avTAOVUEVIG
TANPOPOPiaG.

"Evag Alyop10puog Avaivong Ewkdvag emeEepyaletor tnv
Ewdva wg 0160146T0T0 ONLa, TPOGUETPAEL
KaOOPIGUEVES YEOUETPIKES, PACUATIKES, 1| OTOTIOTIKES
10O10TNTEG TOV CNUATOS OVTOV KOl OIVEL MG AMOTEAEC LA
éva Aisvooua Xopaxtnpiotik@y e GUVIGTOGES TO.
eEQYOLEVO TV LETPNOEWV.

Ta vo yivel Suvotny 1 AN TANPOPOpiag TPETEL AVTO TO
Atdvocpo XapoKTNpLoTIKOV Vo TPOQOSOTNOEL EO1KO
AAyopiBuo Tolrvounong.
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Awedidotato XN
KAOGGTKT] Avarto

Ewova: 'Evog evaAlakTikdg TpOTOg avomapdoTtaong
€vog 6160146TATOV GNULATOG.

Awedidotato Znpo
Avanopdotoon pe
Ewova.

po: M
pAcTOON

ATAKPITOX METAXXHMATIXMOX FOURIER
(DISCRETE FOURIER TRANSFORM-DRT

"Ecto axolovdia x(c,l) ¢,l1=0,1,...,M-1
Aloxprrog Metaoynuatiopog Fouriermg x(c,l) opiCeton n

axorovBia X(C,L)

SN . C-c LI
X(C,L)=— 1) 2| ===
A RRRC )exp[ (S +Mﬂ
C,L=01..M-1
AmodeikvoeTol 0Tt 1oyveL
M-1 M-1
1 . C-c LI
x(c,)=— X(C,L)-ex;{JZn(qLﬂ
cl=01..M-1
X(c,) ¢———>  X(C,L)
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‘Eot® n cuvaptnon f(Xy) ne F(u,v)=F{f(x,y)}

(X0:Yo) onpeio amd to medio opiopod kot AX,Ay

Opiletar n axorovBio mpaypatikdv apBumv fp(C,l)=f(X+CAX,yyH Ay)
cl=0,1,...M-1

Eoto F'(uN)=F{fy(c,))}
& F(C,L)=DFT{f(c,))}

Av M opxetd peydro, 1oydet:

F(C,L)=F"(CAu,LAV) Au=1/(MAX), Av=1/(MAY),
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TA XYXTHMATA OIITIKHX ANAI'NQPIXHX

e &

5 1 ‘ BEATIQZH
EIKONAE
»-
Q ANAAYZH
/ EIKONAZ

ANAINQPIZH
TIPOTYTION
KAI SKHNHE avipomoc,
cavidt,
| A
Avo avOponot oe
TpOUTAAQL.

Iynua 1.1 To Aerrovpyixo didypoypa evée Zvotjuaros Ortikig Avayvapione

ANAAYZXZH EIKONAX:

H Ynowxn Enegepyasio Euwovag pe npotapyikd otdyo
v eEay®yn amd To OEOOUEVE TG TOV KOPLOV
YOPOKTNPIOTIKAOV LE TO OTTOL0L L0l VTOULOTT] UNYOVI)
UTopel vaL EMTOYEL TNV EPUNVELD, TV OVTIANYM, 1| TNV
TEPLYPAPN TNG OKNVIG TOV OEKOVILEL 1] EWKOVOL.
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EPAPMOI'EE TON EYETHMATON OIITIKHE ANAI'NOQPIZHE

Avtdgpam Dvapipiy ®  AUTALLGT VeV ey EVoemd ek ide Puhion,
Xapaitipon Ketgsron KOOWKOTe T Tow Kul omofhKeuan) 1om Grov
i UTOADYIST.
OCR). i ; - ;
& | GLVOLINET STICTOAMDY GTO TOXDIPOoUST.
AV e TRV,
"Exduon Aoyopuciony O Uik pRCTOGT |G,
Ersleprocio ipameliciy srawpoy.
Avidven Tegpricir AVIvEual] OYKOV aToug 10To0G.
Ercovory Métpnon tov peyE0ouc Kol TS LOPPNE EGWTEPIKOY
OPTEVEIV TOU GVEPOTIVOL GOUUTOS. AVEvon
APOLLTOCOUGTOV,
®  METONoNn TUKVOTIITGE CUOCOGIDIY.
e ®  TuuTumuinG:| sEuy TGTOY OF TG Ty MEPyTE.
Avrmsrnepoi ®  Avipveoon SoprALEVOY KOTATREDY,

E@®APMOI'EX TON XYXTHMATON OIITIKHY ANAI'NQPIXHXY

(SYNEXEIA)

Pogmormn & Aviyhpion) KoL EPLITYELL, TOY GYTIEIEYGDY TG
SETVIS TOU REpIPBLALOVTOC,
® YV ROloYITHOS CTOSTHTEIY TN GVTIKEILLEVHY ToW
AP OVTOS Gl TV KALEPE WL AT EIOQasT)g
Xaproppagnay ®  KOTogcKeUT) YUpPTOV GO OEp0paToypaspiss.
®  Tinlleon yupTaY Koo,
& yelcen video Vi TNV AIIGOGSTOSN Kivnene |
latpodinaenry Dipover. | o ANOWDPIET SOICTUATICEY CTOTUMCOLIGTON,
(Forensics) .

AVCrPedpIST) TIPOSHREY GO POToypopisd.

Avropamy Avepiproy

Eirciveny Radar

®  AvirVEUSoT) KU DVITWREIET FTORDY.

® K oOodMeN UETAUEVOIV OFTIGTOY KoTd TV
TpoCyEiman

® Trerafod e WTdLEvY SUSKEWDY Huopls
TADTO,
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E@®APMOI'EX TON XYXTHMATON OIITIKHY ANAI'NQPIXHXY

(SYNEXEIA)
Tiploodalpary (Remote o LIpofiaym Kapob,
Sensirg ) & AyoyWOPIOT KOL TEPGTIPST SOTIRIY, TE0pPTIOY.
1) Belsbsaiory Tepuruhy.
Avrdparry Avéirien *  Xpnoworowit g Paoes noleugony, Drmurdver
Eusedvenr (Content Rased Ty TOEBETTION KEL TV avedienon kade Skovas o
_ Paon won pe Setarn (Kegl) mov wrTockEwaiETa
Image Relvieval, LIETE TNV avEAnaT) Tow TEPIEOLLEVOL THG EIKGVOL.

ME®OAOI ANAITAPAXTAXHY KAI
IHHEPIT'PAOHYX MOP®QN ITEPIOXHX EIKONAX

XXHMATA ANATTAPAXTAXHY.
* Zuvtetayuéves tov pixelstov meptypdppotog
* ZUVTETayUEVES Kot TIHEC TV PiXelstov ecmteptkol e TepLoync
KOOKOTOMUEVA GE KATAANAO GYLLOLTOL.

Ieprypagpovra Zroryeia (Description Elements)

ApOunTikég TIHEG, TOL TEPLYPAPOVY 1310TNTEG OTOG!
. NKOG TOV TEPTYPAILLLOTOS TNG TEPLOYNG

*  Poméc g meproyng. ,

* Y1 Tov E0MTEPTKOD TNG TEPLOYNG.
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ENTONIEMOE NEPITPAMMATOZE XE ITEPIOXH AIXPOMHY. EIKONAY

OOOOOOO,M
pBoydvio T éypa kot
O @ @ @ O yertovio tov 4 pixels & 8

O@@® O |pels

To meplypappo

O @ @ @ O VTOAOYIGTNKE e Bhon Tov

oplopd g yerroviag v 8
pixels!

Ieptypappa pog meproyms
R diypoung ewovag givor
ta pixelstng R mov givan
YETOVIKA e €va
neplocoTEPa PiXelsextog
me R.

AATOPIOGMOZX ENTOIIIEMOY [MEPITPAMMATOX
AIXPOQMHY EIKONAY MxK

o T 0sk<K 1

¢ T 0EmsM-1
o Av Alnleoer o wk,m)=0:
e Av Alndciet Ot kavEVo omd Te 8 yEIOVIKG. pixels tou
v(k.m) dev gxoi i 255 Oéoe w(k,m)=125.
» end
« eond
e o 0<k=<K-1

¢ T 02m=M-1
o Av AlnOsoct ont wk,m)=125: @dee vk m)=255

¢ end
e end
Dj\x_
T T
//
w [ ¥

Eipa 2.2 F epapueor) 0v GApopiluon tov miveke 4.3 oc poveypu eikove. ) H
APYIET) EIXOVEL ) EVOIECO GTHOI0, METU TO TPMTO GUPMICL ) LTHY EIKOVE £61 Leiver

HOVO TO TP CHUEKDLEVE 1 g pivels.
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EXHMATA ANATIAPAXTAXHE IEPICPAMMATOZ
KQAIKAX AAYXZ0Y

Xpnoponotodpe Tovg Duotkovg ApiBuovg 0-7 yia va
KOOIKOTOMGOVE TIS S1EVOVVGELS YEITOVIOG TOL TEPTYPAUUOTOS

OOOOO OC0O0Ce @000 APE-
0000 @O D oscecoeoa

o} NoNoNoNoN Neo

OO®EO @@@ Oe000080
o¥eX JoX YoX Yo
OO0 @@@ooo.ocoo NS N
O000O0 COO0OOOOC 6766535332121
o B v o
Zyequa 2.3 «) O1 & karevivver yerroviag evog pivel P. f) O aprfuoi 0-7 kodixo-

TOLODV TIG OKT® disv0DvosiS yerrovius. 1) Tlepivpoyy. weptoyis o) Ymoloytouos tov

KOO QDGO VIR TO TEOPIOOULLE TOD V).

AATOPIOMOX KQAIKOIIOIHXZHX ITIEPITPAMMATOZX XE
KQAIKA AAYX0Y

Brual: Efetadovio dredoytie w0 OQUEIR THS CIKOVOC UE GTOXO TOV EVIOTIOUO EVOG
CHUEIOD TOV TEPIPPOLIGTOS, £0TC) TOV Sy

Brjua2: Xegwacrppileroe \TTPQHAN' 10 onueio won siye eCeraatei oto fipa 1 axpifac
pry ve avipverlsi w Sy ke TPEXON® 10 onqusio So. I karstdvveir omd o
TPEXON aro *IIPLHN’ raporcnpiletor KATEYE'.

Briug3: Sekmvaovrag amo wy sxouevy kowetOoven e KATEYS', ue deliootpopn
kiwon, eleralovran drdoyki ar yeiroveg oo TPEXON® péyprs drov avigvenrei
veftovas,  wov va oviker oto  Teplypogge. O yeltovas autds  aposupiCEiod
LEIOMENO.

Brued: Koreppcperor o xwoios upibuce mg karcvloveng “TPEXON- ‘EIIOMENQ',
sepoacopicetan "TIPQHN 10 “TPEXON', yapoxopilered “TPEXON’ 1o "EIOMENQ’,
sopoactypickton ‘KATEYA g diedOovon “TPEXON” - ‘TIPQHN'.

BruaS: Av 1o ‘TPEXON’ sivar diogopetind ond to Sy ovveyileron o alyopluog we to
Brue: 3.

Bruas: Télog.
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AATOPIOMOX KQAIKOIIOIHXHX TIEPITPAMMATOX XE
KQAIKA AAYX0Y

Yroderypoatodnmnon Ieprypappatog yo tnv
EMITTOOT TOV UNKOLG TOV KMOKO.

.»"'o boo |
.. .l.
H .
-... 50
iy R
$
: £
3, o+
.. .I
(] .... ()
. 0706665544322121
Kabe Pixeland to apyikod mepiypopipo

avtikafiotoTol omd ToV TANGIEGTEPO
Koppo Tov vEou TALYLATOG.

AATOPIOMOX KQAIKOITIOIHXHX ITIEPITPAMMATOZX XE
KQAIKA AAYX0Y

T va pnv e€aptaratl 0 KOdKag aADGOL 0o TO GNUEID TOL TEPLYPALLLLATOG,
omd 10 0moilo  ApYLoE M KMOKOTOINoN, 1 K®OIKN AEEN avtikabioTotal amd
™V KUKMKN TG oAicOnon pe v eddyiom apBuntikn aio:

Mopdderypa:

407300--->004073 77725611525--->11525777256

O Kadwkag ALvcov mapapével avarroioTtog 6 peta@opd. Xpnoipomnor-
ovpe 10 Awogopiké Kddika Arveov (AKA) dote ot kodukég AE€arg va
TOPAPEVOVY OVIALOIOTES 6 OTPOQPES MOALaTAGGIES TOV /2.

Av Dy, Dy,...,Dyn kodwn AéEn 1 avtiotoym AéEn Tov AKA opileton og
dl,dz, e 'dN ug dI:MOdS(DH'l-DI)’ 'YIU. i:1,2, e N-lK(Xl dN:MOdS(Dl_DN)’

Mopaderypa vroroyiopod AKA:
407300 --->474504 76546312302-->77725611525

12



TMHMA ITAHP/KHZ & THA/NIQN 2016

AATOPIOMOX KQAIKOIIOIHXHX TIEPITPAMMATOX XE

KQAIKA AAYX0Y
YIHOAOTI'TEMOZXZ BAXIKQN XTOIXEIQN ITIEPITPAMMATOX AITO
TON KQAIKA AAYXO0Y
— V1 Mnxog L, ITAdTog W kon "Yyog
I,-"'""‘-,,.. 4 h gvég meprypapparog
.a l.
$ 3
; [ , ,
.: !.' Mnijkog Ieprypappartoc:
‘-.-‘." ,"" L= (nA +J§nn ) xd 6mov nA 0
= mA00¢ TV ApTiov Yneiov Kot
Ny To TAN00G TV TEPITTOV

YNeimv Tov KOSIK AAVGOV.

K.A. 076766535332121

Mnkog Ileprypappatoc: L= 6+9+/2 )d, firor L=18,69d

AATOPIGMOX KQAIKOITOIHXZHX ITEPITPAMMATOX XE
KQAIKA AAYZOY
MMLatog W TeprtypappoTog
i I o
..u-'.n..-.. A l Di (S {1, O, 7}
{ .
zt... io.’ yI = 0 If Di S {2, 6}
‘i. I“ E'D _1 Di S {31 4’ 5}
2, { i .
e s, =>.¥,i=12,..N
e n_.! i
i w:[max{syi}— min{syﬂxd
Mapdderypa
Djol7[e[7[6]6]5[3[53[3]2[1]2]1
il L]o[t oo 0|0 d][T][1][o]1]a]]1
S, 22332t ]of1]2af2]-1]-1]0
W:[max{sw.}— min{sw.}]xd =[3- (2]xd = H

sagri@di.uoa.gr
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AATOPIOMOX KQAIKOIIOIHXHX TIEPITPAMMATOX XE

KQAIKA AAYX0Y
ooe h ,

vog h meprypapparog
. | T 1 D e{l,2,3}

.-*' L z=10 if D {04}
i f|00] 1 Def567

2, { i _
‘-"'"""._:"" S, = JZ_;‘ z,i=12,.. N

h=[ max{s,} - min(s, } |xd ‘

Hopaoerypa
716

D[o[7]e 6les]a[s[3]a]2a]1]2]1
zo |0 [-tfu| |l fr ]l
g |0|-1]-2|3]|4|-5|-6]|-5|-6]-5-4]-3[-2]-1]0
a

‘h:[max{szi}— min{s, } |xd =[ 0- ¢ 6]xd = Gi‘

4. Xopic vo oyedidoete T0 ovTioToN0 TEPiypuLILe TPOSTUONGTE Vo EEYmploETE TO101 #d TOUg
O KATO KNOWES GAVGOU BVTICTOLXOVY GE KAEITTO TEPTYPULLLC. KON TOIOL OL

o 712311244466666
e 0665434320071
s 76664322045454333

INa va givat KAE10TO Eva TEPiY PO TPETEL VAL IOYVEL
N N
>y=0 & > z=0
i=1 i=1

'H wodvvapa:

O apBpdc TV KOdKOV Yyneinv tov ovikovy oto cbvoro {1,0,7} givar
3106 pe avtdv mov avrkovv oto {3,4,5}

&

O apBpdc TV KOdIKOV Yyneinv tov aviikovy oto cbvoro {1,2,3} givar
3106 pe avtdv mov avrkovv oto {5,6,7}

Evdxolo mpokinret:
712311244466666 e10t0, 066543432007 #Ae1070,
76664322045454338/01k10

14
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ANAMIAPAYTAYH TOY NEPITPAMMATOX ME IOAYTONIKH T'PAMMH

H Aentopépeia tov kddka alvcov dev gival mavta embounty!

[Mepiypappa pe N pixelsta py,p,, ...,py nteiton va
TPOGEYYIOTEL OO TORDYWOVO UE [ TAEVPES TIG, Ty, T, .-, TL,,-

Zpaipa Tpocéyylong Tov onueiov P

d; = min {dis tan ce(P;, 7;)}
J

ZPAAp0 TPOGEYYIONG TTEPLYPOLLLOTOG

e=max{d;}

2.2.2.a Hposéwpopos Tov  Ilorvydvou
IIpocéynions ne Awdokés Yroorwnpéoag 1ov
Heprypapporroc.

el

15
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H YIIOT'PA®H TOY HEPITPAMMATOX

H vroypagi (Signature) sivat £va Lovodidotato oynuo
aVOTOPAGTOCTG TOV TEPTYPAUIATOS

Xyéon Mikovg kot I'oviag EmpPotikig Aktivog Tov
onueiov tov Ieprypanpotog.

-t
w2 w 3@ 2w
8r

Lepiypoyyio Yroypagpn

H YIIOT'PA®H TOY NEPITPAMMATOZX
H vmoypag1n neprypdppotog evog teTpaydvou

| | | Yroypaoi [eprypdupatog Tetpaydvon
R=|rk-rp w ) ‘ ‘
: 07 )
A 06
Ik 05
Bonl —V
P £ 04
=
T 03
02
e 0.1
0 L I L
0 0,51 m 1,51 2m
os 9, >

R(0p)=(a/2)/sin/4+0,) , 6,=mod,,(0p) , 0K 0p<2n

Hvroypaen RO,) mopapéver ovoiloint om petagopd, kot t 6Tpoen!
T va yiver avorldoiotn oty oAhoyn KAipokeg Tpémet va yivel
Kavovikoroinomn wg mpo m péyet T g RO,)

16
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H YIIOT'PA®H TOY NEPITPAMMATOZX
To Iotéypappa Kricemv

H epontopévn o€ éva onpeio tov
otoypappatog P pépetar wg n gvbeio
OV OTEYEL EAAYLOTN CLUVOAIKT
onoctaon and to P ko tovg 4 yeitoveg
7oV oV Ppickovtat ovd 2 eKoTépmbey.

v

Kartackevaletot to 1otdypopLpo
TV KAMoE®V TOV
mePlypappoTos. Avtd etvot
OvVOALOIWTO GTN HETOPOPE KoL
GTNV OLLOIOMOPPT OAAAYY|
iipaxag! AAAGCer dpog pe v
nepLoTpoen!

0 0

0

To 16toypappa

50 100 150 200

H YIIOTPA®H TOY NEPITPAMMATOX  To
Iotoypappa Krhicewv

H nepiotpoen T0ov 16TOYPALLLATOC BOTE
N TPOTY GTHAN Vo glvar 1 LEYOADTEPN
KAVEL TNV TTEPLYPOPN OLTH TOV
TEPLYPALLOTOS avoALOiTN KO THV
nepLoTpoPn!

H vroypaogn mepryppporog
(lotoypappe kKAicewv) og mOMKES
GUVTETOYUEVEG.

300
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IEPIT'PA®ONTA XTOIXEIA TOY EXQTEPIKOY IIEPIOXHX

OI POIIEX MIAX ITEPIOXHX

‘ pomn (moment), tééewmg i+j ‘

my = 2 Y xyia(xy)
%

‘ Ponéc pe Iowitepo @ooiké Iepreydpevo: ‘

M= N alx)

mOl

‘ 00 Tov Pixels tng Meproymig ‘

Xo=ogr y = ‘ Kevrpoaidég Meproyiig ‘

00 00

O1 Ponéc peropariovran pe ohicOnon, meprotpopn ko arrayn
KMpokag!

IHHEPIT'PA®ONTA XTOIXEIA TOY EXQTEPIKOY IIEPIOXHX

OI KENTPIKEX POIIEX

Ynroloyilovrar pg faon TS 0m06TAGES TOV PIXES TG TEPLOYG 0TTH
70 KevTpoerdsg, C, g meproymg

m m
Xe=—2 kot Yy, =—2
00 00

‘ Kevrpoadéc, C, Meproyic

‘ Kevrpui pomi (central moment), td&ewg i+ ‘

=2 Y (x=xe )y - ye Ya(x,y)
R

AmodeikvoeTan gvkora: po= [IM0og Tov Pixels tng eproypg
Mo1=R15=0

18
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OI KENTPIKEX POIIEX

O 1ipég Tov Kevrpikaov Portov swotnpovviar og
UHETOCYNNOTICHOVS HETOPOPAS, 0ALd peTafdiiovton g
RETACYNUATIOROVS GTPOPNS KO 0AAAYYG KMPLOKAS.

O1 KEVTIPIKEG KOVOVIKOTOUREVESG POTTEG:

My i+j
SR 5
i i

My

O 1ipég Tov Kevrpikav Kavovikorompévov Porav dratnpodvror
€ NETUCYNUATICROVS NETUPOPAS KOl dAAaYNG KAMPOKAG, 0ALG
petofariiovior 6€ HETAGYNUATICROVS GTPOPG.

OI POIIEX HUE (AMETABAHTEZX POIIEX)

"Exovv oprotei pe T£1010 TPOTO OGTE 01 TIPES TOVG VO TAPOUUEVOLY
OVOALOIMTES GE NETUCYNUATIGNOVS NETAPOPAS, NETACYNLATIOROVS CTPOPNG,
Kol oAAayng KAipokog.

Ot ponég Hue:

Pr=iap+ign
@2 =(mq—np )2 +4ﬁ|21
@3=(mg =3, +Gny —ngy )
Qs =(m3g+2 ) + (2 + 05
@5 =30 =35 Nz +my2 )[("30 +3 F =3y +f!ns;'2}f
+ (3 =g oy +7ig3 )[3("'3(\ +"IE)2 (12 +”u3)2]
¢ =129 _f'?n)‘_:)[(ﬂgn =iy ¥ =(itoy + 113 ¥ ]—9—4::1 (g +mpa Ny +3)
@7=3my —ng3 Xnsg + 2 )[(”m +ipn )? =3(ny +mpy );

+(Ii'3(| —3”12 Xf?2| g3 )[(!121 +hpa )2 —3(f73” + IT|2J2

19
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OI POIIEX HUE (AMETABAHTEZX POIIEX)

ITAPAAEITMA EGAPMOTI'HE TQN POIIQN Hue

e

I 3.5 Tpeic opdde; poppdy o0

YOOV TYNAKDNE CTT) TTE{MOTPMRAES KA UAALEEG

LEFEHOIG TPV GICIPCPETIRIY HOpICOV.

pl o2 [s] @G @7
11 1.3475 2.6950 124194 3.7738 | 17.1318
1_2 1.3484 2.5795 12 4468 5.7910 | 16.8590
1_3 1.3394 2.0580 12.3908 R7191 | 16.7141
1.4 1.3461 25418 12 4565 R.7944 | 17.3504
21 1.4512 2.9024 5.0881 57885 128577 0.3444 | 183461
22 1.4508 2.8480 5.0858 6.2088 128473 0.3367 | 19.9007
23 1.4208 2.7793 5.0837 74375 12,8262 9.3178 | 17.9940
2 4 1.4518 2.8105 5.0946 6.7681 12 8830 9.3699 | 18.3461
31 1.1782 2.3564 7.6806 84322 18.3009 12.5313 | 19.4923
32 1.1788 2.3340 7.6671 9.3261 182576 12.5147 | 20.2194
33 117785 2.3262 1.5577 9.8481 180920 123552 | 21.9966
34 11775 23517 77944 86326 18 4781 12,6013 | 19.4955

—/

'/

/
S A

/

i

/.

\
}
e
/
/

* Mopgr 1. 'o' Mopgm 2, "+ Mopoen 3
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OI POIIEX HUE (AMETABAHTEZX POIIEX)

AAAO MAPAAEITMA EGAPMOT'HE TQN POIIQN Hue

ol o2 03 [y [in] () o7
T]-1.1983 -5.3404 -37104 -10.0108 | -[8.0454 | -16.8001 | -18.483¢
i IBNEEE 33408 57119 9.9997 180057 |-17.0177 | -18.5024
|- 19va -5.3781 57408 00177 [ asrer [ on s [ 1838603
41 -1.2004 SA354% S5.7280 -9.9046 -18.0333 -16.7611 -18.4540

ZTpo@opuiS KUL KUPLOL GE0oveS

‘Ecto popon s pe N pixels,ta B (X,.Yi) v k=1,2,...,N’Eocto
evbeia € Tov emmédov kat d, pe k=1,2,...,Not anoctdoels tmv
pixelsamd v e. Opilovpe ®g oTpoPopu |, ™G S ®g TPOg TV €
T0 GBpoioua

OPIXMOX EKKENTPHX MOP®HX
HPQTEYQN KATAEYTEPEYQN AZEONAX

In<=L<=l,
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IMEPITPA®@ONTA XTOIXEIA (Description Elements)
HNEPIT'PAMMATOX

ATAKPITOX METAXXHMATIZEMOZX FOURIER (DFT)

‘Eotw éva mepiypappo pe N pixels,tov onoimv o1 cuvtetaypéveg
glvat:

(Xu;}'u)v (’91)’1) ) (XK—lnYI\'—l)

‘ Opilovpe v axolovdio tov puyadikov optduoy

S =X,+]y,, i:O,l,...,N—l\

Kot to Swkprtd petaoynuoatiopd Fourier (DFT) g §, mv
axoAovBia:

N-1

a, =%Zs, exp[-j2rui/N] u=031...N-1

i=0

IMEPITPA®ONTA XTOIXEIA ITEPITPAMMATOZX

Onwg eivon yvooto amd Toug dpovg g axorovdia ay, mov
KoAobvTal kot cvvteleotég Fourier,sival duvatd va vmoloylotel ek
véov 1 akoAovBia § epappolovtag tn oxéon:

N-1
S = E a,exp[j2mui/N] i=01...N-1
u=0
M=2+2
1 JPOTQTYIA S XHMATA 4
(o)} o
14 oo o 3 éf'cq%
00000000 O00O00O0O0 OO OO [e]
1% o ) o ) o ° 2
o o o S ° 9
16 o o] o o [e]
o o o 1 o
[e]
& o [e] o ° [¢]
] o o 0 o O
o o o o o ]
o o o 1t o o
A o o o o § o g
o] o] O
o o] 0000000 2 [e) I} ° S
« o (e} o} OO OO [¢] OO
o o o o (o)
o 3 0%:1559
0 5 10 15 20 25
4 .
-5 0 5 10 15

sagri@di.uoa.gr
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IMEPITPA®ONTA XTOIXEIA TEPITPAMMATOZX

M=10+10 KAI Ol 63 ZYNTEAEZTEZX
i 10
8 OoOOOOOOOOOOO 0000000000, s gooooooooogooooooooOOO
o o} o °
8 g 00 5o s of © 0 °
o §°" 000 % OOOOOOO ° 9000000 o 0000000
4 4 o o
o o o o o o o o
2p O ° o o o o o o
o o 2
o o o o o o
of © o o o o o ° °
o o 0
o o o o ° °
o o
2 o o . o o
5 ° 2 o o
o o o o o o
o
af O o o o 7 ) o o °
o o o 050 0 © 0 o o o 0000000
-6 (o] (o] o o 6 o (o} o o
8 L Q o o o o o
8 000 0000000 00° 8 00000 00000000000
1 - . y y 1
-5 0 5 10 15 20 5 0 5 10 15 20

Avakartackeon [eprypdppatog
ypnoponotdvtag tovg 20 amd
ToVg 63 cLVTELEDTEG

Avaxartackevn [leptypappotog
YAPNOLLOTOLDVTOG TOVG 63 0md
Toug 63 cuvTELECTEG

DFT QX INIEPITPA®ON XTOIXEIO IIEPII'PAMMATOX

l_r].n‘_\mm SO e TITIIN FPRINEAIN T el T I;Ll\ul‘ﬂﬁ:
Eioc Metoforng 5 &, |oz,|
t t ,
Metogopd Katd A, 8i=s;+A Oy =0y +A8(u)
. , . IR ro_ /6 rl—
Tepiorpogn katd yovie O 8 =8¢ @, =oe |oc”| |ar |
. . x_ X o_ Y —
Aldoym Kiipasog sT=hs o, =Aa, |0‘” '1|05.,
, . ) — 2l A ol 1
Apykd Inueio py sP=s., o) =oa,e” |‘1f| =, |

H yprion tov péTpov TV GUVIEAEGTAOV 0O TOVG 0TOI0VG EXEL AMOUAKPLVOEL O
TpmTOC, e&ac@ariletl To avoAroinTo TOV GTOLEI®V GE!
LETOPOPA, TEPLGTPOPT KAL OPYT OELYLATOANYIOG TEPLYPALLUOTOC.

H xoavovikomoinon og mpog tov péyioto cvvieleot) eEao@alilel To availoimto
Kol O TPOG TNV oAloy| KApLakag.
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. ﬂﬁw WT?TTh ) W v oAl

o o % 30 0 E] % o

Métpa tov cuvieleotov DFT yu Métpa tov cvvtedotdv DFT yia
T0 gama 70 Ci

" Métpa cvvteheotov DFT 1:6 —58:630v
gamaxoau Ci

HHEPIT'PA®ONTA XTOIXEIA TOY EXQTEPIKOY
IHEPIOXHX

H Yo tov Ecotepkov Iepropig Ewkévag

O optopdg g évvolag g ve1g dev propei va dobel eraxpifadc. Ev
TOVTOLG TNV KAOMUEPIVI] TPAKTIKT QLT YPNOLULOTOLEITAL YiaL VoL
EKQPACGTOVV OTTIKEG OIOTNTEG TNG TOPOATIPOVUEVTG TEPLOYNG, OTWGC:
AemTi) VO, Tpayeia VYT, VOIS KOL KOKKMONS VO, KAVOVIKG.
emovolopfavouevy ven KA.

Tpoyeio Yon Kavovud Ivadng You

Kavovikd
Enmavoiopfa Exavodaupo
VOHEVD vopevn Yon
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IEPII'PA®ONTA XTOIXEIA TOY EXQTEPIKOY
IIEPIOXHX

Ta weprypdpovta ototyeio opilovtal YpNOLOTOIDOVTOG TPELS KOPLES TEYVIKEG
TPOGEYYIONG:

N ZTOTIGTIKNY

™ DacpoTIKI

™ Aopiki).

Yroatwotikn Ilpocéyyion

Iotéypoppa - Ilivakes Xvveppdaviong

Iotoypoppa Exkovog-Méon Tyun letoypappatog
Q-l

Vi = Zl ’ p(l]

i=0

IEPII'PA®ONTA XTOIXEIA TOY EXQTEPIKOY IIEPIOXHX

Kevtpikég Poréc Istoypapparog taéng K

=
e = 2i-vy,) - pd).
i=0
Ipoeavag: pug=1, p,=0!
Tpeig pomég pe iaitepn Poowkn| Enuacio
H,=0womopa=avtibeon

5] =ehattdveTon pe T cvppetpio (Yo eviehdg
OUUUETPIKG 1oTOYpappata |its|=0)

Ly =HIKPT] Y10 KUPTEG UEYGAT Y10 KOTAQL
16TOYPALLOTAL.
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ITAPAAEIT'MATA YOHY KAI TON ANTIZETOIXQN KENTPIKQN
POIIQN

Va=154.6 V=914 v, =178.7 v, =134.0 Ve 111.3

W=770 Ww=5.7-10° =966 1=2,210" 1=4,8-10°
- 4 — 5 _ 3 R RT _ 5

3 -4,5'10 ]J._\—3-3'10 353 -1,0' 10 l,l;—-]._.‘-lO ].l}—2.7'10

W=3.,0-10° W=7,4-10" w=2,5-10° w1110 w=3,7-107

Nopddeitypa 3.1

o) Na arodeiéete 11y onolodiote wotdypappa wyvel po=1 kot p=0. B) Ta pixels pog
meplomc Exovy kpaviiotel ue Q=256 otafuec. OLTILES TWV IGTHOV TOV 16TOYPUULETOC GTVOVTAL
om0 TV axoAroudia r)=ci, =0, 1....,Q-1. Na vmoioyicere TV TN TG TEPUUETPOL ¢, T1] MECT)
TUUT) Vi, KOBOG KOL JLo.

Avoviar oL gyfoelc 142+, FN=N(N+1)2, 142+ +N=NN+DEN+D/6, 1427~
FNT=NA(NH )4,

2;1? :C]l TIG POTEC UNOEVIKIG Kt TPartT)S TS aveEapyre ad v tiur tov Q Kot tmv dpav e
axoAOLEIG p(i), 1oyvel
= 2= v, pliy = pli) =1, S1hod 1.
W= G=v,)  p@= 2 i pi) = v, pD)= Y i ()=, Y i
V-V 1=0, dnaedn w,=0.
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Napddetypa 3.1

o) Na arodeiéete 11y onolodiote wotdypappa wyvel po=1 kot p=0. B) Ta pixels pog
meplomc Exovy kpaviiotel ue Q=256 otafuec. OLTILES TWV IGTHOV TOV 16TOYPUULETOC GTVOVTAL
om0 TV axoAroudia r)=ci, =0, 1....,Q-1. Na vmoioyicere TV TN TG TEPUUETPOL ¢, T1] MECT)
TUUT) Vi, KOBOG KOL JLo. o
Aivaq_L oL oygoelc 142+, AN=N(N+1Y2, 1425+ +N'=N(NHDEN+IY6,  1742°-.
ANP=NANH1)4.

B) [ Tyn| g TopapETpoL ¢ Servape pe m oxbon 3 p)=1, 4 ¢ ¥ i=1, 1
©:255-256/2=1, 1) ¢=3,1-10°,
loyderemiong v, = 3.0+ pli)=c- Z:’,il =3,1-10°.255.256-(2-255-1)/6, 1| v,,=172.4.
Téhog
W, = Z:L(i -v, ) p(i)=C-E?;I,“(i2 +2-4v, +vE)d =
o TR 420 v, +vE Do [T28 +20v,, T+ TR |
=3,1-107 -[255° (255+1)° /4 +2-172,4-155-(155+1)- (2 155+ 1) /6 +
+(1724)% 155 (155 +1)/2]
Anhedn 1Lp=>57610

Mivaxa Zoveppaviong (Coocurance Matiix) (I1.E)

o|131212|1113|0}1 , ’, 7
T g Tunpo Yong 8X8 pe [edio
HEBEEACE Tmo’;)v TV piXG|S{O,1,2,3}
_22320212
N NEENEE
321313 (6|2|0
3213101212111
glojor|2f1jof2 l 4 l; 2 H{VGKGQ
A, = 015 3 EnovoMyeov kotd
8 4 5 1| 1ndevbvvon D=SE
31 4 4

0,020 0,082 0,061 0,041 )
[Tivaxoag
10,000 0,020 0,102 0,061 SovENoaVIONC
Pl 0164 0082 0,102 0,020

0,061 0,020 0,082 0,082
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IHEPII'PA®ONTA XTOIXEIA ENOX ITINAAKA
XYNEM®ANIXHX

H Méyem IbevotyTa: ﬂaﬁ{cv(hj)}

Ll

H Evtpomia: H= fiic‘n(i,j) log, (C, (1. 1))
H Evé E: ShY . y
vepree k: E=3 Y [Ch6 )]
=1 j=1

OL ponég AdpdveLag Rk

Q Q
Ry =Y Y|i-jl Cpli
i=l j=I

doopat LK [IpocéyyLon
Mertaoynpatiopog Fourier F(u,vy F(r,0)

@)= ["|Fr.o)|d6 (8= [ |Fr.0)|dr

[F(U.VY

1) T el

adr) | o4@)
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