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APXEZ ENE=EPTAZzIAZ KAl EPMHNEIAZ EIKONAZ
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TnAemiokonnon

* Undlakn Avaluon Ekovaog

2TAOIES POTEWVOTNTOS EIKOVOV



TnAemokonnon

* Undrakn Avaluvon Ekovag

* H yndLakn avaAuon ekovac aoxoAeital Kuplwe e TECOEPLC BAOLKEC AELTOUPYLEC:
e 810pOwon,
e BeAtiwon,

* ULETAOXNMATIOUO KOl

e taélvounon



TnAemwokonnon

* Undplakn Avaluon Ewkovaog

 H 6opBwaon ekovac aoxoAsital pe tnv dSopBwon Kal TNV oTaduLlon Twv ELKOVWVY
WOTE VA TIETUXOUUE OO0 TILO TILOTH OvVaATApAoTAon TNES YNvNG eMLAVELOC YIVETOL —
Booko MpoPANUA yLot OAEC TIC EdaPUOVEC.

 H BeAtiwon kovac AoXOAELTOL KUPLWE ME TNV TPOTIOMOINON TWV ELKOVWV WOTE VA
BeAtotononBel n gudavion TOUG OTO OTTLKO cuotnua. H omtik avaAvon eival
gva PBoolkd otolelo, akopa kot otnv Yndlokn emneéepyaocia €LKOVOC, KoL T
QTTOTEAECUOTO QUTWV TWV TEXVIKWYV UIMOPOUV va eival SpapaTika.




TnAemokonnon

* Undplakn Avalvon Elkovog

* TEAOC, O UETACYXNUATIOUOC ELKOVAC OVODEPETAL OTNV TTAPOYWYN VEWV ELKOVWV WC
QTTOTEAEC MO KATIOLOC LOONUATIKAC EMEEEPYOCLOC TWV APXLKWY ELKOVWVY. MNMoAAA armo
o poypappoato GIS dtabetouv epyaleia Pndlaknc avaluong Kol emeéepyaoiog
ELKOVOLC.

e H taélvounon €wkovac avadePeTal oTtnv €EPUNVEID TwWV  ELKOVWV HE XPNon
UTtOAOYLOTN — Hlal Asttoupyia OAU onuowvtikn ota GIS.




TnAemiokomnon

* Undplakn Avaluon Ekovaoc

e H Stop8waon ewkovac

e H padlopetpkn S10pOwon Kol N YEWUETPKN SLopOwaon.




TnAemwokornnon

* Undlakn Avalvon Elkovog

e Hopadlouetoikn dtop8wan LKOVAC

* H padlopetpikn 6L0pOwon, EXEL va KAVEL UE TNV amadoldr) OPAAUATWY TTOU
odeilovtal

e oTNV amoplOuLon Twv alcOntn PWV TOU Katavpad)ea KOlL YEVLKA 0 opAApOTA KO
AAAOLWOELC TIOU TIPOEPYOVTOL OTTO TA TEXVLKA OTOoLXEla TNC Stadikaoiac kataypadnc
Kol petadoonc.

* AnAadn 6LopBwveL paAOLOUETPLKA KOl ATHOODALPLKO OPAAUATA TIPOEPXOUEVO OTTO TNV
enidpaon tou avayAudou, OMwc Elval N oKLd EvOC opelvoU OYKOU



NAETILOKOTINGON
* Undrakn Avaluon Ewkovocg

e HbéopBwan sikovac — PAAIOMETPIKH AIOPOQIH

* OLOLOUOPPO TPOTTOTOLNUEVES TIUEG, AOYyW TNC ATUOOPALPAG N OTtoia CUOTNHOTIKA SLabAd
(WVEC ULKPOU HAKOUC KUUATOC (KUPLwC TG UtA 83

* Eupavion tatviwv, A\oyw alcdntrnpwyv mou Xavouv tnv otabuLon Touc.

* Tuxaiog 9opuBog, Noyw armpoPAemTng Kot N CUCTNHOTIKAG armodoong tou atcontrpa r tng
uetadoonc Sedopevwy.

* AnwAsla ypaupung capwonc, A\oyw amwAeLaC ONLOTOC OO CUYKEKPLUEVOUC OVIXVEUTEC.



TnAemiokomnnon

* Undlakn Avaduon Ewkovao

e Hpadlouetoikn dtopdwan LKOVAC

* [ou amookKomneL;

e ArtaAsewpn ypOoUUWY CAPWONG

* O@oAOTNTO ELKOVOLC

* Yrtapén tuyaiwv BopuPwv



TnAemiokonnon

* Undplakn Avaluon Ewkovao

e Hpadblouetoikn dtopBwaon LKOVAC

e ArtaAewpn ypOUUWY CAPWONG
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PAATIOMETPIKH ATIOPOS)>H

. R S e e e SRR BB S S 9‘-*‘0—0—Q‘-ﬁ
} ¢ e eee-cer Bt rrtrtrererereafartroey
D e S S e R I T e e e
‘ . SEEe S BaEse
-ttt 4+ | B8 S0 SR An o gn o ¢ -QQ*;'I‘--
rr oo e een Q ??"f-ovyooﬂooo QIQYYOY
P&vo'o--o'q q--'~"»Q1‘Y.yo'»Vvo~1 1'?—-7"'1'
L 8 8 A 2 Sgt B a8 4 » ngy? LA B B B A L B A N B o 4
?o..o L ] ' 0?,0 [ B 00??0’
[ N .o » LN 668688000 440000
trrerr—trertrdt ittt rrrereree 1
e LR B 2 o "",""""' Y"Y'O
R R N R S R R R R




TnAemiokomnon
* Undplakn Avaluvon Ekovac

e Hpadlouetpoikn dtoptwaon LKOVaC

* @oAOTNTO ELKOVOLC

Toolbox

atmo

/Radiometric Comection/Atmospheric Comection Module/FLAASH Atmospheric Comection

ed

- i FLAASH Atmospheric Comection

= is QUALC - Quick Atmospheric Comection
--Mis Thermal Atmospheric Comection

----- %= ftmospheric Phase Delay Comection

- #  THOR Atmospheric Comection

T
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ATMOZ®AIPIKH ATOPO>H
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Server Help

0 £ LE001e Vb w0 V@ W L 7 K W 5 Veosy o Amotaions~ [GoTo g
F—— 0] 2|6 Q & [Swaert |2 & [0+——0O ]2 OF—&p | <

|3Hadiometr1c Comection/Amospheric Comection ModuleQUAC - Quick Atmospheric Comection

~| |= g e

rodbis FLAASH Atmospheric Comection
QUAC - Quick Mmospheric Comection
i Thermal Atmospheric Comection
u Atmospheric Phase Delay Comection
L # THOR Atmospheric Comection

(& QUAC - Quick Atmospheric..  — O X

Input Raster |La:.fer51adc_2ﬂ23rﬂ3-2ﬂT1?-32-142 |

Sensor Type |Eeneric / Unknown Sensor e |

Output Raster () File  (®) Virtual Raster

A virtual raster will be created.

ﬂ [7] Preview  [+] Display resutt E” QK ||Canc:el|




TnAemokonnon

* Unodplakn Avaluon Ewkovaoc

e Hatuoopaiptkn Stop8waon LKOVaC

* Ol BOOLKEC TEXVLIKEC Elval:
* Adaipeon TOU «OKOTELVOTEPOU» ELKOVOOTOLXELOU
e ATpoodOLpLKN HOVTEAQ
e [poppLkn maAwvdpopnon

* Metatporr aktwvoBoAioc og avakAaon
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FEQQMETPIKEZ TTAPAMOP®()ZETX

4 2.UOTNUATIKEC YEWHETPIKEC TTAPAHOPPWOEIC
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FEQQMETPIKEZ TTAPAMOPE)ZETX

4 Mn ouoTNUATIKEG YEWHETPIKEC TTAPANOPPUWUTEIC
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FECQIMETPIKH ATOPOS)ZH

4 EmiAoyn Tou OUGTANATOC XAPTOYPAPIKWY OUVTETAYHEVWY.

4 EmiAoyn TnC axéong peTaoxnuariopou.

v EmiAoyn Twy £dagikwy onpeiwv eAéyxou (GCP).

4 ‘EAcyxoc akpipeiac.

4 Egpappoyn Tng oxéong petaoxnpatiopou.
>Méeoﬁog TOU KOVTIVOTEPOU YeiTova.
»M£Bodoc The diypappikAc TrapepPoAAC.

»M£B0doc¢ The KUPIKAC TTapepPOARC.
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FEQQMETPIKH ATIOPOZH

MéBodoc sAaxioTwy TETpAyWVWY, XpNOIHOTIOIWVTAC
éva dciypa amd yewypagikd onpeia eAéyxou (GCP's):

X' = qp + ;X +ayy
Y = bo + byx + byy
X,y €ivail oI TOMOYPAPIKEG OUVTETAYHEVEG TOU XdpTh,
evw X', y' givai o1 oUVTETAYHEVEG TNG BOPUPOPIKAG EIKOVAG
oto KapTeoiavé oUoTnua afévwy X, y (ypapun oToixeiou eikévac)

RMSE = /{8~ X g | + (5"~ Youe f
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FEQQMETPIKH ATIOPOSZH
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FEQMETPIKH ATOPOZH
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TTpiv T1¢ d10pBwoeig
(AVHRR 1-2-4)

MeTd Ti¢ diopBwoeic
(AVHRR 1-2-4)
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FECQQMETPIKH AIOPOSZH
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v’ Geometric Operation

v’ Radiometric Operation
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RASTER
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Kabopiopog Znueimv eAEYyov
AVayvopion KOOV YOPOKTNPIGTIKOV Kol GTIS 0LO
EWIKOVEG (GMUEIN ETLYEIOV EAEYYOV) YPNCILLOTOIW VTS TO
MOVTIKL  yl0O TNV  KOTOGKELY] €VOC  HOVIEAOVL
LLETOGYMLLOTIG LOV.

Alopbwon e Ewkovog
A0opBmwon ¢ "otoryeiwoovg" EIKOVOS GTO VEO YMPO
CUVTETOYUEVOV  (TPOPOAT APt KOl EMITEOOV)
CVOPOPUC) TNG CVTICTOYNG AVIYLLEVIC EIKOVOG.

A&loAdynon oxpifetog
AZloAoynon ¢ akpifelac me oopbmong.




APXEZ ENE=ZEPTAzIAZ KAl EPMHNEIAZ EIKONAZ

Wnoiakn AvaAvon Eikovacg — BeAtiwon eitkovacg

* O 0poc enetepyaoia swkovac (image
processing) meplAopuBavel OAeC TIC
nebodouc mou amookomouv otn
ANYn mAnpodoplwv Mou meEPLEXOVTOL
o€ pla PndLakn etkova

* aAAd v UITOPOUV VOl EVTOTILOTOUV UE
YULLVO 0pOaAUO.

Anookomel otn BeAtiwon tng onTkAG epdAvIion TG Elkovag ya tn dteukdAuvon tng pwrtoeppnveiag



Wnolakn Avadvon Ewkovac

* Y€ LLOL ELKOVA LE OTTOXPWOELC TOU
VKPL, KAOE €LlKOVOOTOLXELO
artodidetal e Eva TOVO TOU YKPL
O€ Yo oplOUNTIKA KALULOKOL UE
gupoc arno to 0 wc to 255.

* To O avTLOTOLXEL OTO MOV PO KOl TO
255 oto Aguko xpwpa

* OL UTTOAOLTIEC TLLLEC OE EVOLAUEDEC
(XT[OXp(J’,)O' €LC TOVL VYKpL LTAOHES QOTEWVOTNTUS EIKOVOV



Wnolakn Avadvon Ewkovac

 [La (Lol EYXPWHN ELKOVAL XPNOLLOTIOLOUVTAL TA TPLA KUPLAL XpWwHOTA (KOKKLVO,
NMPAOLVO Kol UTTAE e OLaPOPETLKEC avaAoyiec.

RGB

TELLNY

RED GREEN

—

e

MAGENTA ™ CYAM

BLLIE



Wnolakn Avadvon Ewkovac
RGB

Chartreuse

TELLOW

RED GREEN

MAGENTA (A1 ]

BLLE

Blue:

36 0 0 0
0 76 | 76 0
204 | 204 | 76 0
0 | 155|255 | O

Red:

237 | 255 | 128 | 128
0 34 | 34 | 128
63 63 24 | 128
0 | 155|255 | O
Green:

28 | 242 | 255 | 255
0 | 177 | 177 | 255
12 72 177 | 255

0 | 155|255 | O

True-colour composite:




Wnoelakn Avadvon Ewikovac

* lotoypappa eLKOVWV — Padlopetpikn avaluvaon

e Y& KABe elkovootolxeio amodidetal pa PndLakn Tun.
Otav n ewkova eivat 8bits = 28=0-255, n 10bits = 219 = 0- 1024 NM=C. 709 = N HESUAUZD

* Ta mpoidvta Landsat 7 sival elkovecg 8-bit pe 256 enineda

YKPL, VW Tou Landsat 8 n padlopetpkni akpifela €xeL eVpog ‘5 L. ‘-' m M

12 bit, mov petadppaletal o 4096 Bava smnineda ykpL

* Mapouota avalvon €xeL o SENTINEL-2 mou eivat 12-bit, . . .
Sdivovtac eva duvnTiko evpoc erunedwv pwrtevotntag amro 0

€wc¢ 4095.



Possible shade values per channel

256 x 256 x 256

R G B

16,777,216
Possible Colors

"

10 Bit

Possible shade values per channel

1,024x1,024 x1,024
R @ B

1,073,741,824
Possible Colors

"

12 Bit

Possible shade values per channel

4,096 x4,096 x4,096
R @ B

Over 68 Billion
Possible Colors

"



Wnelakn Avadvon Ewkovac

* lotoypappa ELKOVWV

rendering histogram

pixel count

(a)
e ALOXWPLOUOC EVVOLWV avApesa oTLC YNLaKES TLIHEC
oo ta enineda tov ykpL tov ¢aivovrtat otnv
00avn.

"
4

digital number

pled count

(b)

digital number

(c)

pixel count

digital number

(d)

ool count

digital number



Wnelakn AvaAvon Ewkovoc
* |OTOYPOLLLOL ELKOVWV

e Kata TNV amelkovion tou apxelov otnv 00ovn tou vunoAoyloth, N PndLakn
TN artodidetal e pa amoxpwon Tou YKpL o€ KALpaka 256 1024 tpEc.

* OL TLHEC aUTEC O€V €lval TAUTOONUEG ME TIC PNDLAKECS TIHEC, Yia AOYOUC
gevioyuvonc tnc avtiBeonc.




Wnelakn AvaAvon Ewkovoc

* |OCTOYPOMHQA ELKOVWV
* H avtiotoixlon yivetal Baoetl evoc mivaka petaocxnuatiopou (lookup table).

* OL Pndlakec TLLEC TOU apxeiov bev petaBarlovtal (meplAappavouy tnv
TOoOTLKN TTAnpodopia), evw ta emimeda Tou YKPL TNC ELKOVOC pHeTaBaAAlovTal
avaloya pe tn nEBodo evioyuvoncg tnc avtiBeonc.



Wnolakn AvaAvon Ewkovac

* loTtoypappa ELKOVWYV - BeAtiwon —evioxuon tn¢ avtiBeonc tnc elkovog

YA PXOUV TPELC BOOLKOL TUTIOL METOLOXNHOATLOLWYV

1) Frpoppkn BeAtiwon (linear contrast stretch) GL=aDN + b

2) lotoypappuikn E€lcopponnon (histogram equalization)

3) Mn ypappikee BeAtiwoelc GL = DN?




Wnolakn AvaAvon Ewkovac

* loTtoypappa ELKOVWYV - BeAtiwon —evioxuon tn¢ avtiBeonc tnc elkovog

108
58
\ o Histogram
. / Raw data
0 255
No stretch
Image
0 58 158 255 0 58 158 255
5.8 198 1§8 Raw data
0 255
Linear stretch
: ) v : lImage
0 58 127 255 0 127 255
108 Raw data

i g ///%N\f;ge Mwmwuln%



Wnolakn AvaAvon Ewkovac

* loTOYpAUMO ELKOVWV - BEATiwon —evioyuon tng avtiBeonc tng ELKOVOG

[pappikn BeAtiwaon (linear contrast stretch)

Zwvn TM 3 (opatd KOKKLVO) KOL TO LOTOYPOUHA TNC.

Higtogram of tm kend 3

Linear Stretch

e e ) e
150 200 250

Mapatnpeiote OTLOLTIUEG TNG ELKOVAG €ival apkeTd Aogeg. H dela elkova Tou oxipatog Seixvel Tnv idla lkova
HUETA Ao HLa yPOp KA Slataon HeTay Twy THwv 12 kat 60.



Wnolakn AvaAvon Ewkovac

* |OTOYPOUA ELKOVWYV - BeATiwon —evioxuon tnG avtiBeon TG ELKOVOLG

[poppkn BeAtiwon (linear contrast stretch)

ariginal
g4 153
I \ / 2545
I [ I [ LY L) LY kY 1Y LY I
i { T T T T U T
I S T T R Y W

: II % AT Y LAY
LU T N |
o | | vy 55
" ¥ P ELEE]

E CCRS/CCT

stretched f'
!




Wnolakn AvaAvon Ewkovac

* lotoypappa ELKOVWYV - BEAtiwon —evioxuon tng aviiBeong TnG ELKOVOLC

lotoypappikn E€loopponnon (histogram equalization)

Before

5000 ~
4000 -

e Histogram equalization

. S 3000 -
Histogram equalization
2000 -

1000 -

T T T T
— 0 50 100 After 150 200 250
/ / \ uniform histogram 5000 -
4000 H

K y v bss 3000 A

Dept of Bioenvir Sy Engineering, National Taiwan Univ. 17

2000
Lab / for Remote Sensing Hydrology and Spatial Modeli 1000 A
5/26/2018 o | 0I‘2.l(0l‘_\ : or Kemo .e ensing fydrology an patia odelng,

i

T T T
0 a0 100 150 200 250

o
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Wnolakn AvaAvon Ewkovac




Wnelakn AvaAvon Ewkovoc

* |OTOYPOUA ELKOVWYV - BeATiwon —evioxuon tnG avtiBeon TG ELKOVOLG

3) Mn ypappikeg BeAtiwoelg GL = Dn?@

Medical Image Processing

IHHH



Wnelakn AvaAvon Ewkovoc

* loTOYypappa ELKOVWYV - BeEAtiwon —evioxuon tng avtiBeong tng eLkovag

3) Mn ypappikeg BeAtiwoelg GL = DN?®

Input Histogram Equalization
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TnAemokonnon
* Undlakn Avaluon Ekovac
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TnAemokomnoN
* Undlakn Avaluon Ekovaog

O e P
3 L

Ti gival o1 TTAE KUKAOI?

: .. v r rFun
oo Ta ékavav e€wynivor;

O1 UTTAE KUKAOI avaTtraplioTouV TTOTIOTIKA Xwpdgia otnyv £épnuo TS Aifung
OITTAQ O€ pIa TTOAN (OTO TTAVW APICTEPA TNG EIKOVAG).

31/3/2023



TnAemokomnoN
* Undlakn Avaluon Ekovaog

; B s
T =3
".':. "

Ti gival o1 TTAE KUKAOI?

Ta €Ekavav eCwynivol;

Eugavidovral JTTAE yiaTi N dOpUPOPIKN EIKOVA €ival MIa WEUDOEYPWHN
ouvBeon €IKOvag.

31/3/2023



NAETILOKOTINON
* Undplakn Avaluon Ewkovaog

e H BEATIQJH sikovac

e Mapaywyn XuvvIetnc Eikovoc

e LA OTTLKN avaAucon, oL cuUVOECELC XPWHATOC KAVOUV TIARPN XPNon Twv
SuvaTtoTATWV TOU avOpwTilvou paTtiov.

e Avaloya pe TIC SUvVATOTNTEC TOU CUOCTAUOTOC YPODLKWY TIOU XPNOLUOTIOLOUUE, N
napoywyn cVVOEeTNC elKOVOC UTMOPEL va adopd TNV armAn emtloyn Twv {(WVWV OV oG
evoladpEpouv 1 1o moAuTAokec dladlkaoleg cuvduaopou Kol avtiotoyyng dlataong
NG avtiBeonc.



TnAemiokomnon
* Unodplakn Avaluon Ewkovaog

* H BEATIQJH etkovag

 Mapaywyn SuvvIetnc Eitkovac

e JUVOEoelC elkOVAC TTOU amoteAouvTal amno dtadopeTikolc ouvduaopoUC (WVwWV Ao Tnv WoLla
opada elkovwy TM.

31/3/2023
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IisiLeEl | IREFLECTED | | ML 15 | FARIR >
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RGB=bands 4,5,3

RGB=bands 3,2,1 RGB=bands 4,3,2

Electromagnetic Spectrum Image from Virtual Hawaii,



31




[lapaywyn 2uvlsrnc Eikovac

e [1aTi MIO PEUDO-EYXPWHN EIKOVA UTTOPEI VO ENPAVIOTEI PE TPEIC HTTAVTES
KAOe popaq;

YITapXOuUV NOVO TA TPIO KUPIA XPWHATA TOU @WTOS. OAa Ta AAAa gival
OUVOUOOHOGS QUTWYV TWV TPIWV XPWHATWV.



[lapaywyn 2uvlesrnc Eikovac

e [aTi TIC OVONALOUME WEUDO-EYXPWHMES EIKOVEG;

Ta XpWHATA OTIG EIKOVEG OEV €ival AUTA TTOU OUVRNOWG BAETTOUME ME TA
MATIO HOG.



[lapaywyn Xuvlsrnc Eikovac

e [aTi €ival onUAvTIKO va YVWPIJOUHE ATTO TTOIEG UTTAVTEG £XEI OPIOTEI MI
WEeUOO-EYXPWHN EIKOVA;

Xwpig autn Tn yvworn, dev 0a gijaoTe Ciyoupol yiaTi Ta XpWHATA
gM@avidovTal £TO1, 1) TI KAOE XPWHA AVTITTPOCWTTEUEL.



TnAemiokomnon
* Undplakn Avaluon Ewkovaog

* Mapaywyn Suvvietnc Eitkovac

* JUVBEoelC elkOvVaC IOV amoteAouvtal amnod dtadopeTikouc cuvduaopolc {wvwyv amo tnv idta opdda
ElKOVWV TM.

50

40
1

Dry grass

% Reflectance
20

Green grass

10
1

¥ ™

Waler .

o -
I_ NEARIR | MID INFRARED
I I T

500 1000 1500 2000 2500
Wavelength in nanometres
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TnAemokonnon

* Undlakn Avaluon Ekovac

* Mapaywyn Svvietnc Eitkovac

Lesaf . Cell

* Eva xpriolpo ovvBeto eivarto 4, 3, 2 (R, G, B) pigments |  structure | Water content Dominant factor
- e e controlling
NIR, RED, GREEN. 80 - leaf reflectance
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TnAemiokomnnon
* Undrakn Availvon Ewkovac

* Mapaywyn Suv3ctnc Eitkovac

* Eva xpriowuo ouvBeto eivaito 4, 3, 2 (R, G, B).
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TnAemiokonnon

* Undlokn Avaiuon
Ewkovac

* Mapaywyn Zuvdetn¢ Eikovag
* Eva xpriowuo ouvBeto eivaiLto 4, 3, 2 (R, G, B).
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* Undlakn Avaluon Ekovac

Mapaywyn Zovdstnc Eitkovac NRG = RGB

AUTOC 0 KOWOC OUVOUOOUOG UITaVIWY, KAVEL TN BAdotnon va epdaviletal
WC ATIOXPWOELG TOU KOKKLVOU, €MeLdn n BAACTNON OVTAVAKAAQ £vTOova OTO
gYyUC UTEPUBpPO. To PWTEWVOTEPO E€lval TO KOKKIVO, TO UYLEWVO TNG
BAdotnongc.

Edadn pe pikpn N kaBoAou BAdotnon Ba kKupaivovtal amo to AsUKO (yLa
v auuo) HE Tpaowa Kol Kadeg, avaloyo HE TNV uypaocio Kol TO
TIEPLEXOUEVO TNG OPYOVLKAC UANG.

To vepo Ba Kuuouverou amno UmMAE o€ pavpo. Atauyeq, Baeu VEPO €lvall
OKOTEWVO, KOl eVwW VeEPA Poptwpeva pe WlApota 1 pnxa vepa Oa
eucbav@erm dwTeWVOTEPQ.

OL 0LOTLKEG TTEPLOXEC daivovTal UITAE-YKPL.

JUVVEDQA KOl TO XLOVL AEUKA.






AAANAeTOpACELC ME TNV ATROChaLPA...
\\/ IKESOAON

MpokKUMTEL OTaV TO CWHOTIOLA | HEYAAQ HOPLOL AEPLWV
NG atpnoodatpac aAAnAoenidpouv Kot mTPokaAoUv Tov

SLOOKOPTILOMO TNC aKTIVOBOALOC

E€aptatal amnod diddopouc mapAyovieg OwE TO UNKOC KUUOTOC TNG
® CoRs CT aktwoBoAlag, tTn ocvotaon tng atuoodalpoc aAAd Kot armo tnv anootaon
rtou StavUeL n aktivoPoAiag

Rayleigh — pukp& pAkn
KOportog (urtAe oupavog)

. ’ ’ Rotation
Mie — peyaAa cwpatidia, ‘
HEYAAO HUAKOG KUMATOG, Sunrise | \
KOTWTEPOQL OTPWHLOLTOL {/Sun f
(cuvvedrd) % v, > \ >

Mn erAeKTIKA — TTOAU
pHEyaAa cwpoatidia (okovn. 1
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Scattering LS
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AAANAeTOpACELC ME TNV ATROChaLPA...

\\ Arnoppodnon
_. To patvopevo auTO MPOKAAEL Ta popLa tnc atpocdalpac
va anoppodouv evepyela o€ dladopa HNKN KUUATOC.

To 6lov, to d10€cidlo Tou AvOpaka Kol oL udpatuot eival Ta Tpia KUpLa
atpoodalpLKA CUCTATIKA Ta omnoia aroppodouv aKTvoBoAla.

© CCR5/CCT

Ta agpla auvtd amoppodolV NAEKTPOUOYVNTLKN) EVEPYELA OE TIOAU OUYKEKPLUEVEC TIEPLOXEC TOU
daopatog, Kat emnpedlouv TO TMAMA TIOU €ival XPAOLUMo yla TNV TnAemiokonnon. Ol TEPLOXEC TOU
daopatoc nmou dev emnpedlovtal CNUAVIKA amo TNV atpoodalplkil amoppodnon kat ovopalovral
atpoodalpkd napadbupa
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Bandpass wavelengths for Landsat 8 OL| and TIRS sensor, compared to Landsat 7 ETM+ sensor
Note: atmospheric transmission values for this graphic were calculated using MODTRAN for a summertime mid-{atitude hazy atmosphere (circa 5 km visibility).



AAANAeTOpACELC ME TNV ATROChaLPA...
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AKtwvoBoAila Katl otoyol

AktwvoBolia mou ev aAAnAoeTidpaA e TNV atpoodaLlpa UMopel va PTaoel Kol
va aAAnAemiidpaoet pe tnv eridpavela tne Mng.

MopdEc aAAnAoemnidpaonc akTvoPoALOC KOl OTOXWV:

1) amnoppodnon (A),
2) petadoon (T), kot
C 3) avakAaon (R).

l E CCRS T CCT

H ouvoAlkn mpooTtintouoa evépyela Ba aAANAoemIOPACEL e TNV ETILHAVELA IE
EVay I TIEPLOCOTEPOUC ATTO OLUTOUC TOUC TPELS TPOTOUC. OL avaloyileg Tou KABe
gva Ba e€aptnBel amod To UNKOG KUUATOC TNE EVEPYELOC KAl TNG UANG OTIWC
EMLiONC KAl Ao TNV KAtAotaon Tou UALKOU.

H amoppodnon (A) mapouoidletal otav n aktvoPfolia (evépyela) amoppoddtal amod to
otoXo, evw n petadoon (T) mapouocidaletal otav n aktwoPolia Siépxetal o' autov. H
avakAaon (R) epdaviletal otav n aktvoPfoAia "avamndd" amd to oTOXO KoL YiVeETOL
avokatevBuvaon Tng nopeiag tnc.




AKTwoBoALa KoL oTtoxol

Yniapxouv U0 TUTOL AVAKAOLGNG N KOTOTTTPLKA KoL N SLayutn

Otav pia eridpavela eival Asla mopatnpeitol KATOMTPLKNA VAKAOLGN OTTOU
OAn (A oxedbov OAn) n evépyela KATELBUVETOL PLAKPLA ATTO TNV EMLAVEL OF
lia katevBuvon

H dtaxutn avakAaon Aoppavel xwpo otav n emidAveELD ELVOL TPAXLA KOL N
gvEpyeLa avakAatal oxedov opolopopda tPoc OAEC TIC KATeVOUVOELC.

To TWC EVOLC CUYKEKPLUEVOC 0TOXOC Ba avakAdoeL TNV aktwvoBoAia, e€aptdtol
arto TNV erPaAveLOK TPOXUTNTA TOU UALKOU O0€ oUYKPLON LLE TO MAKOC KUMOTOC
NG ELOEPXOMEVNC aKTLVOBOALOC




Qacpatiki uoypadn

daopatiki) vnoypadn eivat n dtakvpaven tng avakAaong r tTng EKMOMNIAG EVOC UALKOU GE oXEon
ME Ta UNKN KUpatoc (6nAadn, avakAoon/ EKTTOUNH W¢ GUVAPTNON TOU HNKOUC KUMATOC).

H daopatikil unoypadn twv daotpwv Seixvel tn ouvBeon G aotpltki¢ otpocdaipoag. H
daopatikny vnoypadn €VOC AVIIKELMEVOU €lval ouvapTnon Tou Tuxaiov HRKoug Kupotog EM kau
¢ aAAnAenidpaonc UALKOU HE UTO TO TUAMA TOU NAEKTPOUAYVNTIKOU GPACHATOC.




Qaopatiki vrtoypadn

Onowadnnote MAPAUETPOS TNAEMLOKOMNONG, N omoia xapaktnpileL apeoa | Eupeoca tn $puon
R/KaL N KATAOTOON TOU UTO OLPATPNON QVTIKELMEVOU, opileTal w¢ n urtoypadn Tou.

H daopatiki umoypadr Tou aVILKELLEVOU 0TV TNAENLOKOTINON UNOPEL va OPLOTEL WCE Eva
HOVOSLKO HOTLBO UNKWV KUMATOC OV OKTLVOBoAouvTal amno £va aVTLKELHEVO.

Auta prnopoUv va Katnyoplornotnbouv we
o) @aopatiki Atakvpavon: MetafoAn TnG AvaKAAOTIKOTNTOC KOL TG EKTTOUMNAC WE ouvapetnon
TOU MAKOUG KUMATOC.

B) Xwpkn Arakupavon: MetaBoAn TG avakAaoTIKOTNTOC KOl TNE EKTIOUMAC KE TN XWPLKA O€on
(r.x. oxnua, vdn Kat LEYEOOC TOU OLVTLKELUEVOU).

Y) Xpoviki dtakOpaven: AloKUpAvon TNE EKMOMTTAC KOl TNE OLVOLKAOQLOTLKOTNTAC OTTWE QLUTH OTNV
NUEPNROLA KOL ETTOXLOLKO KUKAOC.

6) ArakUpovon MOAWGCNG: ELGAYOVTOL OO TO UALKO 0TV OKTLVOBOALQ TTOU atVOLKAALTOIL | EKTIEUTTETOLL
oo auTo.




Qaopatiki vrtoypadn

KaBéva amnd autd ta TEooepa XOPAKTNPLOTIKA TNE NAEKTPOOYVNTLKNAG
oKtwofBoAiac pmopei va eivat aAAnAeaptwpevo, SnAadn To oxnua UMopEiL va
glvol SLapopeTIKA o€ HLAPOPETIKEC XPOVIKEG OTIYUEC | 0 HLAPOPETIKEC
daopatikeg {wvec.

‘Eva METPO OUTWV TWV SLAKUUAVOEWV KOL | CUCGXETLON TOUC HE TA YVWOTA
XOPOAKTNPLOTLKA EVOC OLVILKELMEVOU TIAPEXEL TNV UTtoypad) TOU OXETLKOU
OLVTLKELUEVOU.



Qaopatiki vrtoypadn

H yvwon tn¢ katdotaong mOAwonc tTng avakAWHEVNCS aAKTWVOBOALOG EKTOC OO TN
daopatikn

urtoypadEC StaupOopwV AVILKELUEVWV OTNV TNAENLOKOMNON NPOCOETEL piat AAAN didotaon
yla avaAuvon Kat eppnveio §e6opuEvwv TNAENLOKOTINONCG.

AUTEC OL MOPAUETPOL ELVOL EEAUPETIKA XPNOLUEG YA TNV TAPOXN TOAUTIHO SESopEvVa yLa
N SLAKPLON TWV AVTIKELUEVWV

H noAwon tou wTtoc ava@épetal otnv kateuduvon tn¢ 60vnon¢ KUUATOG O OXEON UE TNV Kateuduvon
tn¢ dtaboong. O Baduog mMOAwonN¢ oto AVaKAWUEVO PwWE eMNPEAeTaL A0 SLAPOPOUC MAPHYOVTES,
OMWG 0 PWTLOUOG, N TPAXUTNTA TNG EMLPAVELAG, TO XPWHUA KoL 1) YEWUETPIA aviyveuong.



Qaopatikn anokpion Stadopwv XaAPOKTNPLOTIKWV
kaAvung yng

H daopatiki avakAaon tng BAdctnong eéaptatol ano

1. MeAayxpwon (Pigmentation)

2. Quooroyikn doun (Physiological structure)

3. NeplektikotTnta o€ vypaocia GUAAwvV (Leaf moisture content)



Qaopatikn vrtoypadn BAaotnong

Enidpoon tnc anoppodnonc e&attioc TnC LEAAYXPWONC

Ol KUPLEC XPWOTLKECG OUOLeC eivatl N YAwpodUAAN a, n xYAwpodUAAn B, n B kapotivn
kot N EéavtopuAAn, 6Aecg ou anoppodouv To opato Pwc yia pwtocuvOeon.

XAwpodpUAAN a kot YAwpodUAAN B, oL OTOLEC Eival TTEPLOCOTEPO ONILOVTLKEC
XPWOTLKEC OUOLEC, amoppodoUV THAOTOA UITAE KOl KOKKWVOU ¢wTOC.

* n xAwpodUAAn a anoppodadral 6 pAKN KUpatog 0,43 um
e Kot N XYAwpodUAAn B o€ uRkn kVpatog 0,45 um kot 0,65 pm.

* Ol KOPOTEVOELHELG XPWOTLKEC OUGCLEC, KapoTivn Kat EavtodpuAAn, anoppodouv
Kol Tat 6U0 TO MTITAE £WE TO MPAGLVO PWC



Qacpatikn uroypadn BAaotnong

Enidpoon tnc anoppodnonc e&attioc TnC LEAAYXPWONC

[Leaf Functions

Pigment Composition
Varies with
Condition and Age of
Leaves

Spectral Reflectance
Characteristics of

Sweetgum Leaves
(Liquidambar styraciflua 1..)
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Qaopatikn vrtoypadn BAaotnong

Ducloloyikn doun katl avakAoon octo NIR

OL acuveyxelec otouc deiktec dStaBAaonc peoa o Eva pUAAo kaBopilouv TNV eyyu¢
OLVOLKAOLOTLKOTNTA TOU.

AUTEC OL AOUVEXELEC CUMBaivOUuV HETOEL TWV HEUPBPAVWV KL TOU KUTTAPOTIAAGHOTOC
OTO AVW MLGO TOU UAAOU KOl TO TTLO ONLOVTLKO METOEY MEUOVWHEVWV KUTTAPWYV Kol
XWPWV agpa TS omoyywodoug HecodUAANG EVTOC TOU KATW HLeO Tou ¢pUAAOU.



daocpatikn unoypadn BAaoctnong

' ' Leaf biochemical composition
QPuoloAoyikn doun Ko

avakAaon oto NIR A typical fresh-green leaf contains:

» water (vacuole): 90-95%
* dry matter (cell walls): 5-10%

- cellulose: 15-30%

- hemicellulose: 10-30%
- proteins: 10-20%

- lignin: 5-15%

- starch: 0.2-2.7%

- sugar

- etc.

» wax (cuticle)
e chlorophylls a and b (chloroplasts)

. (chloroplasts)

* other pigments (cytoplasm)
- anthocyanins, 12005
-”’brown pigments”

- efc.



Qacpatikn vnoypadn BAactnong

Duooloyki doun kat avakAacn oto NIR
Leaf Functioning is closely tied to anatomy

upper
cpidermis ~ cuticle palisade phloem  xylem

lear‘cnch\'maccll. ssue | tasue Anatomy Of a

top of leal

= g_/ [eaf

spongy
parenchyma

lower stoma
mesophyll

cpidermis

upper cpidermis

palisade

parenchyma cell

3-D model of a leaf
Goverts et al., 1996




Qaopatikn vrtoypadn BAaotnong

Ducloloyikn doun katl avakAoon octo NIR

Ot OUVOUOAOUEVEC EMLOPATELG TWV XPWOTIKWV PUAAWV Kot TNG PUGLOAOYLKNG SOMAC
divouv og 0Aa ta vyl mpaciva GUAAQ TLC XOLPOKTNPLOTIKEG OVOKAQOTLKEG TOUG
oLotnteC:

e YOUNARN avakAaon KOKKWoU Kot UTTAE dwTOC, LECO AVAKAOGK TOU IPAGLVOU pWTOC
kot UPNAR avakAoon TnS eyyucg umtEpuBpnc aktivoBoAiog.

* H éwadopa otnv avakAaon twv GUAAwV peTaéL TwV edwv, e€aptatal amno To
naxo¢ Twv UAAWV, To omoio EMNPEAIEL TOGO N MEPLEKTLKOTNTA GE XPWOTLKEC
ouoieg 000 Kat n ¢uoctodoyikny doun.



Qacpatikn uroypadn BAaotnong

Duolodoyikni doun kat avakAoon octo NIR

Reflectance (%)
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Qacuatikn vrtoypadn BAactnong

Duolodoyikni doun kat avakAoon octo NIR

Changes in Visible and Near-Infrared Reflectance with Leaf Health

S~

Health ik L
Leaf J opk Ll Dead Leaf

NIE




Qaopatikn vrtoypadn BAaotnong

Enidpoon tnc vypaciac Twv GUAAWV

H avakAoon twv GUAAWV HELWVETAL WC OTTOTEAECHA TNE AITOPPOPNONG ATTO TPELC
HEYAAEC anoppoPRoEeLC vepoU {wveg tov epdavilovrtat Kovid o€ MAKN KOpatog 1,4
um, 1,9 pum kot 2,7 pm Kot U0 pKpEC arnoppodnong vepou {wvec tov epdavifovrol
Kovtd o€ UAKN KOpatoc 0,96 pm kai 1,1 pm.
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peanut leaf RWC (%)
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Qaopatikn vrtoypadn BAaotnong

Enidpoon tnc vypaciac tTwv GUAAWV

H avakAaon tou pUAAoU pEoa o€ AUTEC TLC {wVEG amoppodnonc veEPou oxeTileTal
OLPVNTLKA TOGO HE TNV MOooTNTA VEPOU 6To GUAAO 000 Kal LLE TO TTAX0C Tou PpUAAOU.

Qc61000, TO VEPO oTNV atuocdatpa anoppodd enNionc akTvoBoAla 6€ AUTEC TLC
{wveg armoppodnonc vepou Kat w¢ €K ToUTtou N mAsoPndia twv aocOnTipwv
neplopiletal os tpia «atpoodpalplkeG tapabupa» nov dev anoppodwvtat oo to
VEPO o€ KN KUpatog and 0,3 Ewg 1,3 um- 1,5 €wcg 1,8 um. ko 2.0

£wWC 2,6 um.

Eutuxw¢ HEoa € AUTEC TLG {WVEG KUMATOG, N NAEKTPOUOAYVNTLKN aKTIVOBoAia
g&akoAovOei va eival evaicOntn ota $puAAa vypaoia.



Qaopatikn vrtoypadn BAaotnong

H enidpoaon tou untoBadpou tov edadouc

H apdidpoun avakAaon tou edadouc £xeL onpaviiki enidpoaon otnv apdidpomn
avakAaon tov 86Aov BAdctnonc.

Ow cuvduaocpol edadouc/baocpatikwv Iwvwv Tou ivatl akatdAAnAot yia thv
TnAenokomnon tTng BAadotnong Oa MpPEMEL va EVTOTILOTOUV.

e [ mapadeypa, o€ ckovpa TOVIGUEVA £6adn HeE XaAUNAR KOKKLVN OVAKAOON
UTtAPXEL MKPN aAAayn oTnV KOKKLVN avakAaon tou O0Aov pe avénon tnc tTiung LAI
KaOw¢ tat PUAAA £XOUV TOLPOMOLEC LOLOTNTEC aVAKAGNC ME TO £dadoc.

e X £va avolytoxpwpo £dadoc, n oxEon petafl eyyuc unEpuBpou kat to LAI givalt
ocOeveotepn Ao O, TL 0€ £va GKOTEWVO £6adoc.



AxtwvoBoAia kat otoyol (mapadsiyparta..)
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DUAAa: H YAwpodpUAAN amoppodad €vtova Tnv aktvoBolio ota epuBpd Kol UTTAE
LAKN KUpaTog, oAAAQ avakAQ Ta tpaoLva Hikn KUMOTo .

«Mpaowva» to kKahokaipt SLOTL N YAwpodUAAN lval ota HEYLOTA TTOCOOTA
To $Owonwpo, urnapxel Alyotepn XAwpodpuUAAn ota GUAAA, EMTOPEVWCE ALlyOTEPN
amoppodnon Kol AvaAOYLKA TIEPLOCOTEPN AvAKAaon ota €puBpd KN KUUOTOC,

kavovtag ta GUAAO va dpaivovtal KOKKLva 1 Kitplva.

H eowteplk doun twv uvywv GUANwV evepyolv weG efalpetikol Olaxutol
aVOKAQOTELG TWV EYYUC UTIEPUBPWV UNKWV KUATWV.



AxtwvoBoAia kat otoyol (mapadsiyparta..)
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Nepd: Artoppodouvtal Ta HEYAAA HAKN KUUATOC TOU opatol HEPOUC TOU PACUATOC Kol TNG
uTtépuBpnc aktvoBoAiac.

‘Etol to vepO ouvnBwc daivetal UTAE 1 UTAE-TIPACIVO AOYW TNG LOXUPOTEPNC AVAKAQONG OE

QUTA TO LLKPOTEPA UNKN KUUOTOC, KoL TILo oKOUPO av eKteBel og epuBpad ) eyyuc umepuBpa
LAKN KOUOTOG.

H «popdn» tng emipavelog touv vepou (tpaxy, Aelo, emumAéovta UALKA, KATT.) UTOPEL EMioNG
va obnynoeL oe TePUTAOKEC epunveie¢ mou odeilovtal oe mBava mpoPfAApATA TNG
KOTOTTTPLKNC AVAKAQONC, Kol AAAWV EMOPACEWY OTO XPWHO KAl OTN PwTEWVOTNTA



AktwvofoAia kat otoxot (baocuatikn urtoypadn)

H dacpatikn cupnepipopd KaOe UALKOU
opyavikou, avopyoavou, d¢uowkol R
TEXVNTOU Tmou PBpioketar otn yAwn
emupavela, sival povadikni kot paAiota
Swadpopetikl o KABE THAMQ TOUL
NAEKTPOMAYVNTIKOU pACHATOC.

Auty ouumnepldopd OTTOTUTTWVETOL WG
daopatiky uvnoypadn (R daocpatiko
ixvoc n daocpatiko mpodil) kot pnopsi
val XpnolponotnBei yia tnv avayvwelon
UALKWV.
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Xapaktnplotika Aopudopwv (Tpoxtec ka Ixvn)

H dtadpopr mou akoAouBeital amo eva Sopudopo avadepeTal we TNV TPOXLA Tou. OL S5opUPOPLKEC TPOXLEC
TOULPLATOUV HE TNV LKOWVOTNTA KL TO 0TOX0 Tou/Twv alcontrpa(wv) mouv petadEpouv.

\ OL dopudopol tou Bpiokovtal og oAU peyado vPopetpo (36. 000 xAp.) oL omoiotl prmopouv
va ripoBailouv to (6o TuApa TS emidpavelac TS NG ava maoa oTlypn, £X0UV YEWOTATIKA

,rﬁ%‘ TPOXLA. XpnoLHomoLouvTaL yla TNV tPoPAsdn Tou KalpoU Kot TNAETILKOWWVLEC

qb%\ MoAAEG TMAaTdOpUeG akoAouBouv pla Tpoxla (kupiwg Boppda-Notou), n omola,
og ocuvduaopo pe tnv mepotpodn TS MNC (SUTIKA-AVATOALKA), TOUG ETITPETEL
\ va KOAUTITOUV TO HEYOAUTEPO UEPOC TNG eTLPAvVELAC TNC NG Katd TN SLApKeLa

LLOLC OPLOEVNG XPOVLKAG TTEPLOSOU (TTOALK TpOXLAL).

P
B CCRSJ/CCT




Xapaktnplotika Aopudopwv (Tpoxtec ka Ixvn)

KaBwc evac Sopudopoc neplotpedetal yUpw amo tn 'n, o acOntripacg touv "BAEmnel" €éva oplOUEVO TUAMA
NG eridpavelag tne M'gc. H meploxn mou armelkoviletal otnv entdpaveLla, avapEPETUL WG TO KLXVOC»

e
B CCRS I CCT

Qativetat 0tL 0 Sopudopoc otpedetal IPoc ta SUTIKA, dLoTL N 'n eplotpedetal (amd SUTLIKA TTPOC AVATOALKA) KATW OO
aUTOV. Auti N Kivnon enttpenel otov Sopudopo va KaAUPEL pa véa TtEpLOXA yia KABe SLadoxiko mépacpa
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Xwpwn avaAlvon, Meye0oc pixel & KAipaka

H eudLdkpLtn AEMTOUEPEL O LA ELKOVA €€0PTATAL ATTO TN XWPLKA avAaAucon tou aloontripa Kat avadEPETal O0TO
HEYEDOC TOU UIKPOTEPOU SuvaAToU XaPAKTNPLOTIKOU TTOU UIMOPEL vaL avixveUOEL.

OL TEPLOOOTEPEC ELKOVEC TNAETILOKOTINONCG ArtoTEAOUVTAL Tt Vol TIAEYUOL ELKOVOOTOLXELWV N pixels, Ta omola gival
Ol ULKPOTEPEC HOVADEC HLag elkovag. Ta pixels plag ewkovag eivol cuvRBw TETPAYWVA KoL OVTUTPOCWTEVOUV HLa
OUYKEKPLUEVN TIEPLOXA OE ML ELKOVAL.

ElkOveC oOTIC omoleC pOvVo HeyaAa XOPOKTNPLOTIKA
elval opatd, A€yetal OTL €Xouv TPOXLA R XOMNAN
avaAuon svw £lkovec Aemti¢ R vPnAng avalvong, Tta
ULKPQ OVTLKELLEVOL UTTOPOUV VO aviXVELBOUV.







Qaopatikn avaiuvon

H daopatiky avalvon meplypddel TNV LKAVOTNTA €VOC aloBntipa ylo tov KoBoplopd mMePLOcOTEPWY OLACTNUATWY
HUNKoUuG KUMaTOG. ZuvnBwg, 6co uPnAoTtepn €lval n XwPELKN avaAucn, T000 UKPOTEPO £lval TO EUPOC UNKOUC KUUOTOG
EVOC OUYKEKPLUEVOU KOVAALOU 1 HLOC CUYKEKPLUEVNG TTAVTOG — —

Apm Jpm

M.x. Ot HaUpEC KoL AOTIPEC eYYPODEC 0 DAU TWV PNKWV KUMATOC EXOUV UEYAAN €KTOON N Black & White | Blue+Green+Red

KataAapfdvouv 6Ao To 0paTod TUAUA TOU NAekTpopayvnTikoU ¢paopatoc. H pacpatiki Toug
avaAuvon sivat apketd YapunAn, kabwc ta dtadopa punKkn KUUATOC Tou opatol ¢ddopatoc Oev
Stakpivovtal. YPnAotepn Opwe eivat n paopatikn ovaAuon TwV EYXPWHWV GALL... Coour | breed] Red
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MoAAG cuoTApATO TNAETLOKOTINONG KATOYPAPOUV EVEPYELX O EEXWPLOTEG TIEPLOXEC UNKWV KUMOATOC OE TIOLKIAEG
daopatikec avaAlloels kot avadepovtal ws moAvdacpatikol atodntipeg¢ uvOetol moAudaopatikol alocOnTApPeg
ovopalovtal unepdacpatikol aloBnTAPeC TOU aVLXVEUOUV EKATOVTAOEC PAOUATIKEC MTtaviec. H moAlu udnAn
daopatikil avadvon pog dteukoAuvel otn vPnAn dakplon HETAEY TwV SLAPOPETIKWY OTOXWV HE Baon TN PaAoHATLKN
TOUC amoKpLon o€ KABE pia amo aUTEG TIG UTTAVTEC.



Padiopetpikn avaivon

H diataén twv elkovootoleiwv meplypadel Tn XwpLkn Sopn HLOG ELKOVAC, T PAOLOUETPLKA XOPOKTNPLOTIKA TIEPLYPADOUV
TO TIPOYHLOTLKO TIEPLEXOUEVO TWV TIANpodoplwyv autnc. Kabe dopd mou AapBavetol pia elkovo amod €vav aodntipa, n
gvaloOnoia tng oto HEYEBOC TNG NAEKTPOUAYVNTLKNG EVEPYELAC KOBOpPIlEL TNV PASLOMETPLKN avAaAuon.

0Ooo uPnAotepn eival n padlopetpkl availuon evog atoBntripa, TG00 To eualocOnTn €lval otnv avixveuon UIKPWV
Stadopwv oTNV AVOKAWUEVN N EKTIEUTIOUEVN EVEPYELQ

. T Sedopéva  elkOVWY  avtutpoowrielovial amnd Betikoug YPndlakoug aplBupolg Tou
Kupaivovtol amo 0 €wcg pia emtdeypévn dSuvaun tou 2. Kabe bit kataypddel eévav ekBETn
duvapung tou 2 (mx. 1 bit= 2= 2). O péyoto¢ aplOpog tTwv Sabéolpwv emuTEdwv
dwtewvotntag eaptatol amd Tov aplOpd twv bits mou Ypnowuomolovvial OTNV
QVTIUTPOOWTIEUCON TNG KOTAYEYPAUHEVNG evépyelag. Etol, e€dav  évag oawoOntipag
xpnotlpormotlovoe 8 bits yla tnv kataypadn tTwv dsdopévwy, Ba vmnpxav 28= 256 Pndlakeg
TIHES SLaBgotpec, ou Kupaiivovtol amo 0 €wg 255.




Eneéepyaocia kat AvaAlvong Aopudopikwv Eltkovwy

Mpokelpévou va enwdeAnBoU e Kal vol KAVOUUE KOAN Xpron tTwv S€60UEVWV TNAETILOKOTINONG, TIPEMEL VO ELLOOTE O€
Béon va edyoupe OUOLAOTIKEC TIAnpodopiec amd TIC €kOvec (SnA. va avayvwpiooupe OTOXOUC WOTE VO TOUC
ILETPACOULLE, XOpTOYPOPOOUE K.0.K)

H avayvwplon otoxwv eival To KAWL yla TNV epunveia kot tnv e€aywyn nAnpodopiac. H napatipnon twv dtadopwv
HeTall twv otoxwv Baoilovtal oe omolodrmote [ o€ OAA T OMTIKA CTOLXELOL TOU TOVOU, TOU OXHUOTOC, TOU MEYEBOUC,
™S VPG, TNC OKLAC, KOL TOU OUVOUAOHOU QUTWV
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Enetepyaocia kat AvaAvonc Aopudopilkwv Elkovwv

Wndlakn Eneéepyaocia

2TO ONUEPLVO KOOWMO TNG PONYUEVNC TEXVOAoylag, Omou ta meplocotepa dedopEva TNAEMLOKOTINONCG Kataypadovtal o€
Pbnolokn popdn, oxedov 0An n epunveia TG elkOvac Kot n avaluvon tng meplthapPavel kamolo otowxeio tng Yndlakng

enetepyaoiac.
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OL TEPLOCOTEPEC AMO TI( KOWEC AElTOUpYieC emetepyaoiag
glkOvag Tou SlatiBevtal ota cuoTAMATA AVAAUCNG ELKOVOLC
urtopolV va  katnyoplomownBolv oOTlC aKOAOUBEC TECOEPLC
KaTnyoplec:
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Mpoemnetepyaoia

Evioxuon ewovog
MeTaoXNUATIOMOC ELKOVAC
Ta&wvopnon kat Avalvon Eltkovwy
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Enetepyaocia kat AvaAvonc Aopudopilkwv Elkovwv

Wndlakn Eneéepyaoia

Mpoemnetepyaoia

OL Aettoupyiec npoeneéepyaoiag neplAapBavouv ekelveg TIC AELTOUPYLEC TTOU KOVOVLKA OUITOLTOUVTOL TIPLV
aro TNV KupLa avaluon Twv deSopEVWV Kal TNV e€aywyn Twv AnpodopLwv:

1) Padiopetpikéc. OL padlopetplkéc Slopbwoelc meplthappfavouv 510pOwon twv SedopeEVwY yLal TUXOV
avemBupnteg avwpoAlec tou atoOntipa n atpuoodalplkd BopuBo kol petatponn Twv dedopevwy £tol
WOTE VA AVILTPOOWTIEVOUV ETOKPLBWCE TNV AVOKAWUEVN | EKTIEUTTOUEVN aKTWVOBOALQ, TTOU HETPLETOL ATIO
ToV aloontnpa.

2) FEWUETPLKEG. OL YEWUETPLKEC SlopBwoelg meptAapBavouv tn SLOpOwon YEWUETPLKWY OTPEBAWOEWY TTOU
odeilovtal ot SLKUUAVOELS TNG VEWUETplac awoOntipo-In kat tn HetoTpory twv Oedopévwv o€
TIPOLYLOLTLKEC OUVTETAYHEVEC (TT.X. YEWYPOdLKO TTAATOC Kal RKOC) Ttl TNG emidaveLlag tne 'ng



Eneéepyaocia kat AvaAlvong Aopudopikwv Eltkovwy

Wndakn Enetepyaocia

Evioxuon Ewkovag

AVTLKELMEVO TN EViOXUONG ELKOVAG €ival ATTOKAELOTIKA KoL LOVO N BEATIWOEL TRV EUPAVLON TNG ELKOVOLG
£T0L WOTE va BonBnoeL otnv omTLkn Eppnveia kat avaiuvon.

Nopadeiypata Asttoupylwv evioxvong mepthapfavouv tnv dtevpuvon (stretching) avtiBeong ywa tnv
avénon tng Tovikng dtakpong HeTall twv SLapopwv XOPOKTNPLOTIKWY OE HLOL OKNVA Kol TO XWPLKO
PdAtpaplopa yia tnv evioxvon (A KOTAOTOAN) CUYKEKPLUEVWV XWPLKWV HUOTIPWV OE pLa ELKOVAL.




Enetepyaocia kat AvaAvonc Aopudopilkwv Elkovwv

Wndlakn Enetepyaoia

Metaoxnuatiopot Ewkovag

OL METAOXNMUOTLOMOL ELKOVOC £ival AELTOUPYLEC TTAPOUOLEC ME TLC EVVOLEC QUTEC TNC EVIOXUONCG ELKOVALC.
Qotooo, og aviiBeon pe AANEC AELTOUPYLEC EvioYUOoNC ELKOVAC, OL METAOXNUATLOMOL ELKOVAC ouvnBwC
neptAapavouv cuvduaopévn eneepyaoio Twv Sedopevwy amo MOAANATIAEC GOAOUATIKEC TTAVTEG.

Ol aplOuntikeg Aettoupyieg (r.x. adaipeon, mpocOeon, noAAamAaclaocpoc, dtaipeon) ekteAovvtol yla va
ouvOuAOoOoUV KoL va METATPEPOUV TIC APXIKEC {WVEC OE KVEECY ELKOVEC oL omolec epdavilouv 1 Tovilouv
LLE KAKAUTEPO TPOTIO OPLOLLEVA XOLPAKTNPLOTLKA OTN OKNVH).

Oa efeTAOOUUE MEPLKEC QO OWUTEC Asttoupylec ouvpmepldapfovopevwy  dltadopouc peBodouc
daopatikov Aoyou kot pla Stadwkoocia mou ovopdletal avaAvon KUPLWV OCUVIOTWOWV TIOU
XPNOLLLOTIOLELTOL YLOL TNV QTTOTEAECUATIKOTEPN TTOPOUCLAON TWV TTANPODOPLWY OE TIOAU-KAVAAEC ELKOVEC.



Enetepyaocia kat AvaAvonc Aopudopilkwv Elkovwv

Wndlakn Enetepyaocia

Ta&wvopnon kot Availuon Elkovog

OL Asttoupyiec tafvopnong kot avaAvong €lkOvag xpnolpomolouvtol yia tTnv Pndlakn avayvwplon Kot
taflvopnon ewkovootolxeiwv ota dedopeva. H tagivopnon eskteleital cuvABwe o mMoAU-KAvoAa cUVOAQ
dedopevwy (A) n omola Stadwkaoio avtiotolyilel kAOe pixel oe pLa elKOVA OE L0 CUYKEKPLULEVN KATnyopla n
Bcua (B) PaolOpEVN OE OTATIOTIKA XOAPAKTNPLOTIKA TWV TLUWV GWTELVOTNTAC TWV pixel.

Yrtapxouv duo Baoikec peBodol taélvopnoewv oL ETIPAETIOUEVEC KAl OL N eMLBAENOUEVEC.
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Aopudopol..;

Resolution of some Multispectral Sensors

Spatial Spectral Temporal
AVHRR 11x 11 km 5 bands twice daily
Modis * 250 x 250 m 36 bands daily

Landsat 30x30m 6 bands 16 days
Aster 15 x 15 m 4 bands ?
SPOTH 10 x 10 m 4 bands by order

Hyper-
Spectral 4x4m 128 bands air craft

TKONOS 4 x4m 4 bands by order




Aopudopol..;

To Mpoypappo LANDSAT sival n emixeipnon He TNV HAKPUTEPN AELTOUPYLO VLA TNV OTTOKTNON ELKOVWY TNC YNG oo To
Sdtaotnua. O mpwtocg Sopudpopoc LANDSAT Eekivnoe amo tn NASA to 1972. O rio npoocdatoc, to LANDSAT 8 omou
ektofeltnke otic 11/2/20131Ta epyoleia twv Sopudpopwv LANDSAT £xouv MAPEL EKOTOUMUPLEC ELKOVEC. AUTEG OL
ELKOVEG amoTeAoUV povadikn tnyn mMAnpodopLwV yLa TNV €pEuva TNE ayKOopLag aAlayng Kot epopUoyEC oTNV
Yewpyla, xaptoypadia, yewAoyia, Sacokopia, xywpotatia, emomnteia, ekmaidbevon kot €Bvikn aodpaAeia.i

IOO:

Atmospheric Transmission (%)
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i
gEg [

LandSat

400

900

2400 10000 11000 12000 13000

Wavelength (nm)
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Epyaotnplakec epapUoyEC.... 21 Mépa

1" Mépa
ENVI 5.3 Mapouociaon

AvolyHa ELKOVWV

Awaxeiplon kavoAlwv — Data Management Tool
Anuoupyia MoAvdaopatikig Ewkovacg — Layer Stacking
|61otNTeC KavaAwwv — Edit ENVI Header

Amelkovion KavaAwwv Ewovac — Band Animation
Evioxuon Ewkovag — Stretching Tool

Ertthoyn MNeploxric MeAétng — Subset Data from Rois
Qaopartikn Yroypadn — Spectral Profile

Alwaypappo Alaomopac — Scatter Plot

Avalntnon Aopudopikwyv Etkovwyv — Eolisa, USGS
Metaoxnuatiopog Ewkovac - PCA

Metaoxnuatiopog Ewkovag - NDVI

Padlopetpiky Alopbwaon — Radiometric Calibration
Atpoodatpikn Atopbwon — QUAC

RPC OpBoavaywyn

BeAtiwon Xwpknc AvaAuonc — Pan — Sharpenign
Metaoxnuatiopog Tasseled Cap

Npatelc KavaAlwy, Asiktec BAaotnong, Asiktng MNMupkaylwv
AMayec KaAUpewv yng/ Npo — Ta€wvouka — Color Slice

Mn EmtpAenopevn Tagtvounon — Un Supervice Classification



Epyaotnplakec epapuoyec....
3" Mépa
... OtL 6ev mpoAafape

3D AvaAuon AvayAudou
View-shed Analysis

ErtiBAenopevn Taglvounon



Euyoplotoupe




Spectral Range (mm) Color IFOV
(m)
30

1 0.45-0.52 Blue
2 0.52-0.60 Green 30
3 0.63-0.69 Red 30
4 0.76-0.90 Near-IR 30
LandSat 5TM

5 1.55-1.75 Interm-IR 30
6

10.40-12.50 Thermal-IR 120
7 2.08-2.35 Mid.-IR 30

KavaAl 1= 0.485 um
KavaAL 2= 0.560 um
KavaAl 3=0.660 um
KavaAl 4= 0.830 um
KavaAl 5=1.650 pum
KavaAl 7= 2.215 um
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