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Ti gival n Sopu@opik TNAETIOKOTTNON

Aopu@opiky TnAemiokotrnon: n oladikacia ANWng, emmegepyaciac kKal avaAuong
METPIKWY KAl TTOIOTIKWYV TTANPO@OPIWYV YIa HIa TTEPIOXN N £va QAIVOUEVO PE TNV XPNON
OUOKEUWYV TTOU OEV £PXOVTAI O’ ETTAPN ME QUTA.

Qwrogppunveia: n diadikacia arTokTNoONS TTANPOYOPIWY aTTd  PWTOYPAUMATA 1)
OTEPEOPANATA.

O1 TTANPOPOPIEC AUTEC KATAYPAPOVTAlI ATTO QVIXVEUTEC ME TNV MOP®PN (PWTOYPAPIWY)
EIKOVWV EITE DOPUPOPIKWYV EITE AEPOPWTOYPAPIWV.
Remote Sensing — TnAemTIoOKOTTNON

O AvBpWTTOG - WG TO TTIO TEAEIO YWTOEPUNVEUTIKO CUCTNMUA
- OXI WG TO TTI0 TEAEIO TNAETTIOKOTTIKO CUOTNUA
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THE ELECTROMAGNETIC SPECTRUM
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Processes of Atmospheric Radiation
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ANAAY2EIZ — AIAKPITIKEZ IKANOTHTEZ

To Auvapiké Eupog Tng Eikévag, cival o apiBuds Twv bit TTou xpeldleTal yia va
avaTtrapacTioel TIC O1aBaBuicEIC TNS PWTEIVOTNTAC 1) AANIWG TO PEYEBOC TNG TTOIOTIKNAG
TTANPOYOPIac. ZuvnBwg, ol BOPUPOPIKES EIKOVEC gival EUpous 8 bit dTTou avTioTolxei o€ 28 =
256 dlapabuioelc Tou YKPI Kal TO JNOEV AVTIOTOIXEI OTO PAUPO Kal TO 256 OTO ACTIPO.

H Xwpik A1akpITikh IKavoTnTa 1] XwpikA avaiuon, €ival n Ikavotnta Tou OEKTN va
dlaxwpilel 2 avTiKeiyeva oTov Xwpo. MEyeBog Tou pixel.

H ®@acpaTtiki AlakpITiKR IKavoTnTa ival n euaictnaoia Twv OEKTWV va dlakpivouv
OIAPOPEC PACHATIKEC EVTAOEIC ) VA CeEXwPilouv OWHATA UE DIOPOPETIKEC AAAG TTAPOMOIEC
PACUATIKEG UTTOYPAPEG.

H PadiopeTpikn) A1akpITIKE IKavoTnTa apopd 10 SUVAMIKO EUPOC TNG EIKOVAG

H Xpovikn AlakpITIKE IkavéTnTa €ival N ouxvoTnta KAAUWNG PIag TTEPIOXNAGS TNS YAIVNG
ETTIPAVEIAG ATTO Evav dOPUPOPO.
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Digital Image

Analog and Digital Innages
Anmmage 15 a 2-D representation of objects m areal scene.

& dizital image is 2 2D arvay of pixels. Each pivel has an — Lolmn
mtensty vahie (a dizital mmber) and a location address
[roner and cobamn mumbers).

Fovw

Pozle
Picture elements: piels arranged mn cohimms and rovrs.
Each purel represents an area onthe Eath's anface.

The ntensity vahe: solar radiance m a gven wavelength band reflected from the
ground, enutted mfrared radiation or backscattered radar mtensity. This vabie 15
normally the averagze vahe forthe whole ground area covered by the pocel.

4 dizital ramber 15 stored with a finte mamber of bits (binary dizts). The momber of
bits determune the radiometie resobition ofthe nmage. For example, an B-bat dizital
raber will range from Oto 255 (18 28 - 1)

The address of a pel 15 denoted by s rover and
cohimm coordinates

Mulilayer Inagp
+ By "stackmz" these 1mages fromthe same area
together, a noaltilayer mage 15 formed.
+ Each component image 15 a layer mthe
mnaltilaver 1mage.
+ SPOT HEV sensor. 4 single SPOT

mnltispectral scene consists of three wtensity
inages 1 the thres wavelenzth bands.

+ Combmmg mazes obtamed from differat sarsars, and other mbsidiary data




Aopupopog Landsat LANDSAT

T = . ) . )
GROUND TRACK ﬁa"nﬁﬂf TOSEM e LANDSAT prograt consists of a series of opticalfinfrared

retmnote sensing satellites for land ohservation.

IHCLIMATION =98.2¢
§

(MASAY 1972, —*Natonal Oceanic and Atmospheric
Adronistration (MOAAY

: LAMDEAT-1 (Earth Resource Technology Satellite ERTS-1) was
e launched on 23 July 1972 {operation until 1978).

LAMDSAT-Z, 1975

LAMDEAT-3, 4, and 5 1978, 1982, and 1984

TIME = 10:00 am R

{Approximate local) LAMNDSAT-7 1998
DIRECTION : s
OF TRAVEL Sun-Synchronous orhit

Altitude 705 lkkn
Period 79 min
Kepeat Cycle 16 days

CRBIT PERIOD = 88.8 minutes

=

r' / ,‘ Satellite

{ ,ﬂ ,-' Sensor Swath  / /

f;’ (163 km)—/ / Y=
{

I Satellite _lz
Ground ‘I‘rnclcf
0

Sensors

NISS wti-Spectral Scanmer), on LAMNDSAT-1 to 5 &0 m
resolution, 4 hands wisible oreento the MIR

TM (Thematic Mapper), LAMNDEAT-4.
wigthle and WIR & Th. IR, 7 channels

30t resolution, 120m resolution for Th IR

- 1£3 km

Sensor Swath Width is 183 km.
Data is Framed into 170 km
increments (scenes) along track,
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LANDSAT-7 ETM+ BAND CHARACTERISTICS

Band Spectral Range Ground Resolution Data Lines
Number (n) (m) Per Scan

Data Line
Length
(bytes)

450 to .515 30 16 6,600
525 to .605 30 16 6,600
.630 to .690 30 16 6,600
775 to .900 30 16 6,600
1.550 to 1.750 30 16 6,600
10.40 to 12.50 60 8 3,300
2.090 to 2.35 30 16 6,600
.520 to .900 15 32 13,200

T™M AND ETM+ SPECTRAL BANDWIDTHS
Range of Measure: Bandwidth (n) Full Width - Half Maximum

Sensor Band 1 Band 2 Band 3 Band 4 Band 5 Band 6 Band 7

™ 045-0.52 0.52-0.60 0.63-0.69 0.76-0.90 1.55-1.75 104-125  2.08-2.35
ETM+ 045-052 053-0.61 0.63-0.69 0.78-0.90 1.55-1.75 10.4-12.5  2.09-2.35
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AOPY®OPOZ
LANDSAT

| Landsat

2.UvBeon KavaAiwyv

Plate 6c Colour Composite Image of the Toronto .ﬂ\_:rea Broduced from Landsat TM Bands 3, 4. and 5. Eactl
pixel in this image represents a 0 m ground area. The ground tance across t Image s approx
imately_30 km, North is to the top of the page. To create this colour photograph. the digital image data fol
bands 3, 4. and 3 (detecting the red visible wavelengths. a ftared wavelength band, and a rgjdinftagec
band respectively) were assigned 10 1T ue, green, and TEE Lrw"cmn? of the output device. This assignmen’
of sensor bands to output channels produces a false cojourimage. See page 81. (Landsat Image ID#: 50568—1 5330 |
acquisition date: September 20, |985. Courtesy of the U ntario Centre for Remote Sensing. Toronto. Ontario i




Space vehicle

Operator
Launch date
Projected service life, years
Orbit parameters
Mean altitude, km
Inclination, deg.
Routes repetition cycle, days
Rescanning cycle, days
Space vehicle
Initial mass on orbit, kg

Net load

Spectral channels borders
PAN
B1 (green)
B2 (red)
B3 (nearest IR)
SWIR (short-wave IR)

Spatial resolution in channels in m

PAN
B1
B2

Epyoaotiipro Fggpvmm]g Aopogopiknc Tniemokonnong é’gﬁpxalonsplﬂaxmvrog
- R OKOV Xtovoav (I.M.X.) - Topopa teyvora
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SPOT - 4

Space Agency CNES
24.03.1998
4-5

830
98,7
26
24-29

2750

Optical-electronic system (OES) -
HRVIR-2, -2
Equipment - VGT-1

No
0,50 - 0,59
0,61 -0,68
0,79 - 0,89
1,58 - 1,75

No
20
10 or 20

SPOT -5

Space Agency CNES
2002
5-7

830
98,7
26
24-29

3000

Optical-electronic system - HRG-1 -2
Stereo-system - HRS,
Equipment - VGT-2

0,51-0,73
0,50 - 0,59
0,61 - 0,68
0,79 -0,89
1,58 - 1,75

2,5and 5
10

i—

0c & ‘Epevvag (I.T.E.)




SPOT

2.UvBeon KavaAiwy

Plate 7 _SPOT Colour Composite |mage of Ottawa. Ontario, Thisfaf#-gzwimage was produced using data
from the ghree mu tisectra SPOT wavelength bands: a vigible green, visibie red, and near-infrared band which
were assigned to the blue. green. and re

ground area. The groins digieicn 2 ;

ISPOT Imege IDA 1530 ='6IR5T, acquisitis

Sensing. Ottawa, Ontario. Image data




AOPYPOPOXZ NOAA-2YZTHMA AVHRR

EKTIMHZH AEIKTH EMIKINAYNOTHTAZ, NMPOBAEWH TNOPEIAX
MYPKAIQN, AMEZH ANIXNEYZH AOIQ THX ZYXNHX KAAYWHZ

Xwpikn Alakpitikotnta 1,1 Km

« 5 KANAAIA
- 1: OPATO 0.58-0.68um
- 2: EITYZ YMNEPYOPO 0.725-1.1um
» 3: ©EPMIKO YMEPYOPO 3.55-3.93um
» 4: YMEPYOPO 10.3-11.3um
- 5: YITIEPYOPO 11.3-12.5um
KA@HMEPINA 4 HMEPHZIES KAl 4 NYXTEPINEZ AHYEIZ
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TYOQNAZ

ﬂ Epyaoctiipro Facoqmomng Ag_p ouﬂ]g PiiAen K(m@ﬁg & épxuwnsplﬂd 0v1§'g . 5.t 4
7 Ivetitovto MecoyslokdvyZrovd®v (L9 - Jofivpa texvoroyios & ‘Epgovag ) Courtesy | il.l'll Busby




THAENIZKOMHZH KAI GIS 2THN NMPOAHWH TQN MYPKATIQN

« TTANQ AIT TO 50% TON AAZIKQON EKTAZEQN MNMAFKOZMIQZ
EXOYN KATAZTPA®EI TA TEAEYTAIA 50 XPONIA.

Aaoiki KaAuyn (TrTAavnTikn Aaoiki kKaAuwn (EANGdQ)
ékTaon o€ 10 hectares)

4.85 1831 48%

210 1930 32%

180 22 | |2005 19%

2020 12% ?7

Ol MYPKAI'EZ KAOGOPIZONTAI AlO:
TON TYTIO KAl THN MYKNOTHTA THX BAAXTHZHZ

TOKAIMA
THN TOINOIPA®PIA THZ MEPIOXHZ

: ]v yacrxw Fsm vomngﬁﬁ&:gr(ﬁmyg TEamcxonncEi fawm:_fl ()tkkOV'l:Ot:E




NMAPAAEITMATA NYPKATIQN

2AMOZ 2000:

r-' .
THN MEMIITH 6 IOYAIOY TOY 2000, g ¢
=E2MNAXE MET'AAH TYPKATIA 2TH 2AMO. -3

H EIKONA ANOKTHOHKE AlNO TON
LANDSAT 7 THN KYPIAKH 9 IOYAIQY.

2YNAYAXMOZ TON KANAAION 7, 5 KAI 2.

OEPMIKH ZONH.
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ITapadciyuata sixovov Modis

8/4/2001. Kamrvog amé mopkayrd otnv 2/1/2002. H peydin mopkoyld otny
avatoMkn Xipnpia, Poocia. VOTLOOVATOALKT] OKTN TNS AVGTPUALOS
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NMNapakoAouOnon HpaioTeiwv

Aopu@opikn giIkova Tou NOAA yia TV EKpnén Tou
noaioTeiou KLIUCHEVSKOI. 2emrtéuBoioc 1994

Clouds

Kiyuchevskoi Yolcano

v

e

F

Suilf oF Alaska
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TTapakoAoUOnon kai kataypagn wAnppUpWY

4

ol 6 T1)pro Teo@ueikig — AopuPopikiic Tnremiokdrnon JREA pyoromepiparlovos
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M£00501 TAEWVOUNONC o e v
MéBodog Tov Ilapariiniemméomy & Hnons e n : oo

MéBodog s Méyriotng
IIBavopavelog

Mé£0ooog g EAayiotng
AT006TO61C 00 TO NEGO 0PO

Mn Empienopevn Talivounon

IIpoPieyn Hopaymync AR SN
AgIKTNG VY1005 PUVAL®OOVG empaverlag (Leaf Area Index): JR

dvtik) Bropdlo (Plant Biomass) & Ilocooto kaioyng (% plant cover)

Agikteg BAaotnong
ALlyeppkol Xvvovaonol PocpoTiKOV AlOA®Y
LandsatS ( TM4/TM3, TMS/TM7), Xaavie. TMS/TM3, TM4/TM7

SPOT (xavair 3/kavai 2)

RVI (Ratio Vegetation Index) RVI=1IR/R

NDVI (Normalized Difference Vegetation Index) NDVI = RVI-1/RVI+1

DVI (Difference Vegetation Index) DVI= NIR-RED

PVI (Perpendiular vegetation Index) PVI= sin(a)NIR- cos(a) red
WDVI (Weighten Difference Vegetation Index) WDVI=NIR-g*red

Epyoaotipro I'eowguoknc — Aopvgopikis Tniemokonnone & Apyoaonepifpdariovrog
Ivetitovto Meosoyerokav Xrovowv (I.M.X.) - Topopa teyvoroyiog & ‘Epevvag (I.T.E.)
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Kotookomeutika Aopu@opikd Xvetnuotao

 HMA « 2o0B1eTIKN 'EVvWwon
— Corona — Zenit-2
— Argon — Zenit-2M
— Lanyard — Zenit-4MT
— Gambit — Zenit-4MK
— Hexagon — Zenit-4MKM
— Kennan-Crystal — Yantar-2K
— Lacrosse-Vega — Yantar-4K1
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 Emopeveg I'eviég
— Gambit (KH-7, KH-8)
— Hexagon (KH-9)
— Dorian (KH-10)
— Kennan-Crystal (KH-11)

e Tpéyovro XvoTnuoto
— Improver Crystal (KH-11B, KH-12)
s EERRESEIVEREY  Shifa Pharmaceutical Plant, Sudan
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Epyactipro I'em@uoiknc — Aopvpopikiigc Thiem o11S 8 o7y
Ivetitovto Mecoysiokdv Enovdmv (I.M.X.) - Topopa rexvok%}




Zhawar Kil Al-Badr Cam n (West), Afghanlstan
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« Pwrtoypapia atrdé Ttov KH-11B:
— 2TpaTOTEDO EKTAIOELGNC TG TPOLOKPATIKNG opYdvwang tov Osama Bin
Epyaclﬁﬁd%vdﬁﬁ%%\ﬂ@’ﬁa}[ﬁg Tniemokonnong & Apyoronepipairovrog

Ivetitovto Meosoyerokav Xrovowv (I.M.X.) - Topopa teyvoroyiog & ‘Epevvag (I.T.E.)




Aopugopirxa Svotnuata Neag
I'svia¢ YywnAng Avaluvong

Epyoaotipro I'eoguoknc — Aopvgopikis Tniemokonnone & Apyoaonepifpdariovrog
Ivetitovto Meosoyerokav Xrovowv (I.M.X.) - Topopa teyvoroyiog & ‘Epevvag (I.T.E.)




Quick Bird

EkTogcuon: 18/10/2001
Tpoyia: 350 km vypoéueTpo,

93.5 Ae1rTd XpOVO TPOXIAG Kl

wpa TTEPACHATOS IoNUEPIVOU 10:301TH
Fwvia kAiong: 97.2 Badupoi NAIoU (YEWOTATIKOG)
AioOntnpog: MavxpwpaTtikog & NoAupaopaTikog

MrrAe: 450-520nm

lNpaoivo: 520-600nm

Kokkivo: 630-690nm

KovTivé Y1répuBpo: 760-900nm

Xwpikn diakpIiTikoTnTa: 0,61m

Epyoaotipro I'eowguoknc — Aopvgopikis Tniemokonnone & Apyoaonepifpdariovrog
Ivetitovto Meosoyerokav Xrovowv (I.M.X.) - Topopa teyvoroyiog & ‘Epevvag (I.T.E.)



Ekoy i Tov 0EPOOPOULov
'Cong\‘(}hk as otoSao Paulo
Tiis Bpatwog (61cm:
avdivon) \
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yuc J 10 l}&pvomng AopngpoEuc 16 Tnlen xmonlptﬂdkkovrog
oTITODTE \ o0y Qv Enovﬁmv (I MLE.) - Tdpope tegvoroyiags Fpsuvas (ILT.E.)E
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Ikonos

Exktogeuon: 1999

Ywoc: 423pilhia / 681 yiAidueTpa

KAion: 98.1 BaOuoi

Tayurnta: 4 pihia ava OeuTePOAETTTO / 7XAM ava OeUTEPOAETTTO
Qpa d100TAUPWHEVNG KAIJOKAG TTPOG Ta KATW: 10:30 a.p.
Xpovog Tpoxidag: 98 Aetrtd

Tutrog Tpoyiac: Kovrd otoug TTOAOUG, NAIOCUYXPOVOG

Alakpitikn Ikavornta: 1m (Pan) , 4m (Multispectral)

Epyoaotipro I'eowguoknc — Aopvgopikis Tniemokonnone & Apyoaonepifpdariovrog
Ivetitovto Meosoyerokav Xrovowv (I.M.X.) - Topopa teyvoroyiog & ‘Epevvag (I.T.E.)




ITapadciyuata sixovov Ikonos




XQPIKH
AOPY®OPOX ANIXNEYTHX (I)AZMATIIEA{-INA (;?II_(IET;HKH ATAKPITIKH
IKANOTHTA

Panchromatic - 0.45-0.90 um opatod

QUICKBIRD 1 0.45-0.52 um umie

(ol

. 0.52-0.60 pm np(unvo
TPOYLOG) Multispectral

2
3 0.63-0.69 um KOKKIVO
4

0.76-0.90 um eyyvg IR

PAN

Panchromati - 0.45-0.90 pm opaTo I m

C
IKONOS

(molukng

TPOYLAC) ' 0.52-0.61 pm TPAGIVO
MS Multispectral : P

0.45-0.53 um UTTAE

0.64-0.72 pm KOKKIVO
0.77-0.88 pm eyyug IR

S
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. , XQPIKH AIAKPITIKH
AOPY®OPOX ANIXNEYTHX I'eopeTpikd AvopOmpéveg IKANOTHTA
Panchromatic 21/km? 1

IKONOS Multispectral 35/km?

(mohukiig Yvyyoveovuévo: Panchromatic &

) 2
TPOHLAQ) Multispectral 39/km

Bundle: Panchromatic & Multispectral 53/km?
! | |
QUICK BIRD PAN Panchromatic 18/km?

(rolkng MS Multispectral 18/km?

TPOXLIS) Bundle: Panchromatic & Multispectral 24/km?

PAN Panchromatic 600-800 30.000 km?
Landsat 7 . )
ETM MS Multispectral 500-800 30.000 km

Bundle: Panchromatic & Multispectral 600-900 30.000 km?

- ]
PAN Panchromatic 1900 3600km?

MS Multispectral 1900 3600km? 20
PAN Panchromatic 2.700 3600km? 5
MS Multispectral 2.700 3600km? 10
PAN Panchromatic 5.400 3600km? 2,5

N
ASTEER : r - ) N ) | 80B ,3}9v00km2
pyactipo Feo@uoikfg — Aopveapt EMGKOTI ONG pyoomeptBariovrog
Typetiitin 4 Wey

IveTtitovto Meosoyerok®m o teyvoroyiog & ‘Epevvag (I.T.E.)




AopuUPOpPIKN TNAETTIOKOTTNON

Ivo'rrron'ro Mscoyamkmv Yrovoav (I.M.X.) - Topopa teyvoroyiog & Epsvvag (I T.E.)




