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TnAenmwokonnon: T s

e YUMoy 6e6OUEVWV XPNOLUOTIOLWVTOC Opyava TIou HEV EpYOVTOL O
entoldn LLE TA OVTIKELLEVA TIPOC METPNON

* MAatdoppa + AloBntrpac/ec + Aviikeipevo

g
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Aopudopot: ’
Quotkoi Sopuddpot (m.x., oeArvn) COBeT K WA
e Texvntol Sopuddpot (MAaTPOpLES TAAETLOKOTINGNC) S Ea Cots
» 1957 extoéevon tou mpwtou texvntol dopudopou
(Sputnik — CnymHuk) amo tnv 2oBLetikn Evwon.
> 20227

Aopudopikn TnAemokOnnoN:
e Texvolovyia yla tnv mapatApnon Kot LeAETN Tou tAavntn 'n, Tou
neEPLBAAAOVTOC TOU Kal TNE SUVALKAC Tou, o€ SLadopeC KALLOKEC

Aopudopikn TnAemLoKOTNON
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fewoTtatikn TpoxLa HAwoouyxpovn/MoAwkn Tpoyla

e 16wa tepilodo neplotpodnc pe tn e X10Bepn KUKALKN TteploTpodn)
» 2tabepn B€on og oxeon pe tn n e JUYXPOVIOUEVN TIEPLOTPOPN LE TOV
* Tpoyléc ota 36000 km AALO (torkn wpa)

* Tpoyxtec ota 600 — 1000 km

https://www.esa.int/Enabling Support/Space Transportation/Types of orbits

Aopudoplkec TpOXLEC
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WorldView-4 Pleiades Planetscope (Dove) Sentinel-2 Landsat-8 Aqua (MODIS)

Launch Mass 2,485kg

Launch Mass 970kg

Launch Mass 4kg

Launch Mass 1,130kg

Launch Mass 2,780kg

Launch Mass 2,934kg

Mov Baoiletal OpwWC N
Aopudopikn TnAemokonnon ?

https://earthdata.nasa.gov/learn/backgrounders/remote-sensing

HAektpopayvntiki AktivoBoAia



* H aktwoBolia sival eva kKUpa tou dLadidetal oto
XwPOo (NAEKTPpOMAYVNTIKA aKTVOBOoALa).

* H nAektpopoayvnTtikni aktvoBoAia petadepet
EVEPYELQ, N oTtola pmopel va petafipaotel, otav
aAAnAemidpaoel pe tnv VAN.

* Ta AVILKE(PEVO EKTTEUMOUV KOl AVAKAOUV TO WG
le tn nopdn aktwoBoAiac.

e [0 va LETPOOUUE TNV aKTVOBOAia TTou
EKTIEUTIETAL ) OLVOKAQTOL OO T AVTLKELEVA, Elvol
QTTOLPOLLTNTO VOl LLETPI)OOULLE TNV EVEPYELA TOUC OTO
Sladopa HAKN KUUATOC.
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https://courses.lumenlearning.com/physics/chapter/14-7-radiation/

HAektpopayvntiki AktivoBoAia




HAektpopayvntiko pacuo: 1o abpolopa OAwWY Twv SUVATWY INKWV KUATOC

Radiation Type Radio Microwave Infrared Visible Ultraviolet  X-ray Gamma ray
Wavelength (m)  10° 0.5x10°®

Approximate Scale
of Wavelength \T‘h}t

Hl » \;

Buildings Humans Butterflies Needle Point Protozoans Molecules  Atoms  Atomic Nuclei

10* 10® 10" 105 ianr* ¢ 107°

The visible spectrum

https://oceanservice.noaa.gov/facts/lidar.html o | .

700 600 500 400
Wavelength (nm)

https://commons.wikimedia.org/wiki/File:EM Spectrum Properties edit.svg

HAektpopoayvntiko Qaopo



* AwoOnTtAPEeg: AP n petpnoswv amno dtadopetikolq
TUTIOUC aKTWVORBOALAC TOU NAEKTPOUAYVNTLKOU
daopatoc (opatd Kal pn THApoTa Tou GACUATOC).

 Ta avilkelpeva avakAoUv PEPOC TNC akTlvoBoAlog
TTOU TIPOOTILTTEL TIAVW TOUC KOl TO AVOLKOAAOUEVO
TUA MO TIPOOOLOEL OTOL AVTLKELMEVO TO XPWO TOUC.

* Ta avilkelpeva EKMEUMOUV oKTIvoBoALa, TT.X., AOyw
N¢ Beppokpaciag Touc.

» MNapadeiypota ekmounnc/avakiaonc ?

https://courses.lumenlearning.com/physics/chapter/14-7-radiation/

AloBntnpeg



& rerLecen
LIGH

* Mabntkoil aoONTAPEC: XPNOLUOTIOLOUV EEWTEPLKEC TINYEC VN
EVEPYELAC YLOL VO TIOLPATN P OO0V EVOL AVTLKELMEVO, TL.X., ?
xpnon nAtakou ¢wtoe. (MpofAnua ? Zuvveda). | oo

* Evepyntikol oaoOntipeG: Pacilovtal og HLKEC TOUC TTNYEC
akTwoPoAlac yla va ‘dwTtioouV’ Ta AVTIKELLEVA KAl VAL DULSE
’ ’ ’ ’ T
LLTTOPECOUV 0TI OUVEXELO VA LLETP)OOUV TNV EVEPYELA TTIOU ‘
avakAAToL Kol eTilotpedeL otov aodntnpa. (r.x., SONAR, - |
A e S e e
o {
BACKSCATTER |

RADAR, LiDAR)

» QwTtoypapLkn Unxovn: EVEpyNTIKOC N madnTikog
atovntnpoc ?

Evepyol kat MaBntikol atocOntrpeg



Microwave Infrared .
Waveband : Ultraviolet
Passive Ku to Ka band Long & Mid-wave Short-wave
Acronym MW LWIR-MWIR SWIR uv
remote Wavelength 2-035cm 12 -3 um 25-1um 1-0.75um 0.7-04 pm <0.4 um
sensin
g \r/nvz:;ure ey Natural (emitted) radiation from the Earth. Reflected solar radiation.
Radiometers: instruments that measure the intensity of electromagnetic radiation in some bands within the spectrum. Usually, a
radiometer is further identified by the portion of the spectrum it covers (e.g. microwave)
:Zﬁ:zr(s)f Spectrometers: instruments that detect, measure, and analyze the spectral content of incident electromagnetic radiation.
P Spectroradiometers: radiometers that measures the intensity of radiation in multiple wavelength bands (i.e., multispectral). In
A S & many cases the bands are of high-spectral resolution.
o Limitations in No observations
Ceawoos |relation  to No limitations possible during No observations possible during any darkness
7 & . peneiscone 0ove) | gy |jght complete dark
A ] /‘ s o =
. imitations in ' '
. %5 S No observations possible through hea . :
\ ” relation to No limitations : F():loud ug 2 No observations possible through cloud
4 cloud
220 ) Sensitive to| |Useful for| |Sensitive to similar
Sensitive to surface temperature: useful for :
S : ground cover| |assessing the| |features as the
3 heat-emitting objects (e.g. fires, flares), warm 35 R :
Sensing . conditions: condition of| [human eye. Can| (Useful for air
3-8 vs cold surfaces, ocean currents, detection of : : : ,
capabilities e geology, soil| [vegetation, for| |be used in stereo| [quality.
water cover. Some atmospheric influences at : ; :
. : : moisture, example in terms| |form for generating
particular wavelengths relevant to air quality. .
vegetation. of stress. topography.

https://knowledgebase.geocento.com/knowledge/how-does-remote-sensing-/-earth-observation-work

Evepyol kat MaBntikol atocOntrpeg



Active
remote
sensing

+ Sentinel-1

+ RADARSAT-2
« ICEYE-X1

+ TanDEM-X

« ALOS-2

Microwave

Waveband
L to Ku band 3
Acronym MW
Wavelength 30-2cm 1-0.75um 0.7-04 pm <04 ym
:lnv::;ure they Transmitted microwave backscatter. Transmitted light backscatter
Radar: An active radio detection and ranging sensor that peovides | |Lidar: a light detection and ranging sensor that uses a
its own source of electromagnetic energy in a senes of pulses from| |laser (light ampi&ication by stimulated emissson of radiation)
Types of an antenna. A synthetic aperture radar can be used to create a | |to transmit 3 light pulse and measures the backscattered or
$0NS0rS viry high spatial resolution radar image. Addtional impontamt reflected hight. The clevation of surfaces can be determined
information can be obtained from the impact of targets on the from the elapsed time betwean transmitted and
polansation of the radiation, backscattered pulses.
Limitations in
relation  to None None
sunlight
Limdations in
relation to None Not possible through cloud
cloud

Sensing
capabilities

Sensttive 1o water, suface roughness, snow and ice, some
features of vegetation. Surface elevation and deformation from
specialised techniques. No penetration through water.

Can be used for detecting atmospheric compounds and
measunng vertical structures (surface, vegetation, shallow
water depth). Some rocks and minerals or water-borne
constituents, fluoresce or emi wisible light when illuminated.

https://knowledgebase.geocento.com/knowledge/how-does-remote-sensing-/-earth-observation-work

Evepyol kat MaBntikol atocOntrpeg




EUSPA - EU Agency for the Space Programme

3.45K subscribers

https://www.youtube.com/watch?v=-SaaPgLBLOY&list=PLoW55g8cihhJyHJZjwBYuZK3z5gQvoZ6u&index=2

. &

GALILEOC

TO EYPQMNAIKO AOPY®OPIKO
2YZTHMA MNMAOHIHZHZ

https://www.youtube.com/watch?v=-SaaPgLBLOY&list=PLoW55g8cihhJyHJZjwBYuZK3z5gQvoZ6u&index=3

Global Navigation Satellite System (GNSS) | trilateration



Satellite 1
s g

Satellite 2
__

Amtootaon, Xpovoc, Feviee
https://gisgeography.com/trilateration-triangulation-gps/

Global Navigation Satellite System (GNSS) | trilateration



= Geostationary

: v ~ i g Orbital period 20 hours Earth orbit
¥ " F
& Galileo _ _:Jffgihours C OM PASS
’ n GPS_— . MEO satellites
& " ’ } GLONASS
4 4
&
‘ / Inner{ Van \
of Sror [ /// Iridium_Allenibelt ke 195 e
40000 3ooq'o 20000 10000 ki FO 10000 20 o"u‘ 30000 km
& & AARRRR R 4-]lelle+| H451|IJH | LTLerL
% 20000| 10000 miles "GPP |SS  10000// /20000 miles
. - 2 T . N !,‘. ¢ : “‘.'n 15000 mph 25000 km'h '
& Ty, '-”:,“ % Y : Ty \ __gzoooo km'h /
GPS Galileo GLONASS
. . Oreltal spoed - Qlien bert
- 6 Orbital planes - 3 Orbital planes - 3 Orbital planes 7000 mph{ oo
- 24 Satellites + Spare - 27 Satellites + 3 Spares - 21 Satellites + 3 Spares
- 55 Inclination Angle - 56° Inclination Angle - 64.8° Inclination Angle
- Altitude 20,200xm - Altitude 23,616km - Altitude 19,100km

https://www.e-education.psu.edu/geog862/node/1407

https://en.wikipedia.org/wiki/Satellite navigation

Satellite Navigation | Positioning, Navigation and Timing (PNT)




daopatikn TotoTnTaL:

neplypadeL Tnv moocotnta Kol GOCHATIKN) KATAVOUK TNG AVOKAWIEVNG KOL EKTTEUTTOUEVNG
aKTWVOPBOALAC ATtO €Val AVTLKELEVO KOl XPNOLUOTIOLELTOL WG HECO AVAYVWELONG TOU
OVTLIKELLLEVOU auToU.

SPECTRAL SIGNATURES OF \
EARTH FEATURES

Snow and Ice
Clouds
Broadleaf Vegetation

Needleleaf Vegetation
atmosphere

*_m__ il

https://earthdata.nasa.gov/learn/backgrounders/remote-sensing
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Turbid Water

Clear Water

600 nm
Wavelength (nm)

Spectral signatures of different Earth features within the
visible light spectrum. Credit: Jeannie Allen.

Qoaopatiki TavtotnTa



Landsat-7 ETM+ Bands (um) Landsat-8 OLI and 77RS Bands (um)
30 m Coastal/Aerosol 0.435-0.451 Band 1
Band 1 30 m Blue 0.441-0.514 | 30 m Blue 0.452-0.512 | Band 2
Band 2 30 m Green 0.519-0.601 | 30 m Green 0.533-0.590 | Band 3
Band 3 30 m Red 0.631-0.692 | 30 m Red 0.636-0.673 | Band 4
Band 4 30 m NIR 0.772 - 0.898 | 30 m NIR 0.851-0.879 | Band 5
https://Iandsat.gSfC.nasa.gOV/Sate”iteS/Iandsat-g/ Band 5 30 m SWIR-1 1.547 - 1.749 | 30 m SWIR-1 1.566 - 1.651 | Band 6
Band 6 60 m TIR 10.31-1236 | 100 m TIR-1 10.60 - 11.19 | Band 10
L 100 m TIR-2 11.50 - 12.51 | Band 11
Band 7 30 m SWIR-2 2.064 -2345 | 30 m SWIR-2 2.107-2.294 | Band 7
Band 8 15 m Pan 0.515-0.896 | 15m Pan 0.503 -0.676 | Band 8
30 m Cirrus 1.363-1.384 | Band 9

Earth-View Baffle

s }OL' TIRS{ 10|

E

Atmospheric Transmission (%)

400 900 1400 1900 2400 10000 11000 12000 13000

Wavelength (nm)

Landsat
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https://www.youtube.com/watch?v=DGE-N8 LQBo

Landsat



Xpovikn AvaAuon:

H ouyvotnta pe tnv onola evac Sopudopoc (A Eva ocuotnua/aocteplopoc/constellation
dopudOpwvV) elval oe TPOXLA KoL TIEPVAEL TTAVW OO TNV dLa teploxn

Aqua (MODIS)
PlanetScope (Dove)
Worldview-4
Pleiades

Sentinel-2
Landsat-8

(#)
(1)

Days between images

172) W

(1)
(2)
(2)
(1)

. (When requested)
. (When requested)

HEEEN o2
HEEEEEEEEEEEREEN oas

https://medium.com/radiant-earth-insights/observing-the-earth-fueling-global-development-solutions-1c69fd5632bc

Aopudoplkeg elkoveg | Xpovikn dtakpttomoinon (Temporal Resolution)



Xwpikn Avalvon — MéyeBoc pixel

* Aopudopikn ewkova (PnodLokn
nopdormnoinon) ocwlel KABE KOUUATL
nAnpodopiag pe SLakpLto TPOmo
(Sr;]}f) T[CIEVCSKCXZ Ené '[gt‘p)avw\?[ﬁ LOL zggrl:qalq(:z"lsglg':iso)n Solr;warFI{(ei:gltl;gon 10§1e:i::;tt2ion
mtou ovopadovtal
pixel/ewkovootoweia).

* To pixel eival n pukpotepn povada
uoc 5opudopLKAC ELKOVALC.

PlanetScope (Dove) Pleiades Worldview-4
3m Resolution 0.5m Resolution 0.3m Resolution

https://medium.com/radiant-earth-insights/observing-the-earth-fueling-global-development-solutions-1c69fd5632bc

Aopudoplkeg elkovec | Xwplkni dtakpitomoinon (Spatial resolution)



Microwave Infrared Visible Ultraviolet X-ray

14 14 mSAsmm—
Awakprrortoinon @acparog: AN AN AANAAAAAAMNY
! | | Lt . :
[— ,5‘ | ,2|3‘ Multispectral
14 1 4 [ 4
nAatog tovu dLaotpatoc Tou SLotuAov ou
’ ’ ’ Microwave Infrared Visible Ultraviolet X-ray
XPNOLUOTOLELTAL ATTO TOV aLoONTNPA Ka NN AN
’ ’ ’ TV TT T !IH!IIII‘H
GUVOALKOG apBpog StavAwy (bands) I O A Avperpeeral
Band Number Description Wavelength Resolution
Band 1 Coastal / Aerosol 0.433 t0 0.453 um 30 meter
WAVELENGTHS (meter) Band 2 Visible blue 0.450 to 0.515 pm 30 meter
0 10 WM 1T 1 W W N 1t W umt mt mtawmt omrtme - Band 3 Visible green 0.525 t0 0.600 um 30 meter
(LCC Y CCCR Y ECE R CERT RN CERR R CERC YRR R CE R R R {EEXTCREEY (R EEEE) (R CEER! REECCCR! (REET[TRR! EER CORE! (KT NEEE) (TR LRIy
Band 4 Visible red 0.630 to 0.680 um 30 meter
T T T T
Band 5 Near-infrared 0.845 t0 0.885 um 30 meter
Band 6 Short wavelength infrared 1.56 to 1.66 ym 30 meter
Vis
Band 7 Short wavelength infrared 210t0 2.30 ym 60 meter
36 Bands Band 8 Panchromatic 0.50 to 0.68 um 15 meter
Aqua (vopis) I HEEENEEEE EEEEEEEEEE EEEEREEEEE EEEEEE ,
Band 9 Cirrus 1.36 t0 1.39 um 30 meter
Sentinel-2 [ HTHNEEEREE B _2:5:c
Landsat-8 1IN HBBEEEEER Band 10 Long wavelength infrared 10.3 t0 11.3 um 100 meter
PlanetScope (Dove) [l I ¢ Bancs Band 11 Long wavelength infrared 11.5 t0 12.5 um 100 meter
Worldview-4 I ¢ 8ands
Pleiades I ¢ 5anos https://gisgeography.com/spatial-resolution-vs-spectral-resolution/

Aopudoplkeg elkoveg | Alakpltomoinon pacpatoc (Spectral resolution)



Padlopetpikn dtakpLtomoinon:

* KaBe pixel og pLa elkova €XEL pLOL TLUN TTOU OLVTLOTOLXEL
oTnV €vtaon tn¢ aktvoBoAiac mouv avakAdtal ano Tt
TAPOTNPOUUEVO AVTLKELUEVA, YLOL TO OUYKEKPLUEVO
£VUPOC LNKWV KULLOATOC OTO OTtoLo €lval evalocbntoc o
alocOntnpac.

* ApLOLOC SLakpLltwyv EMLMESWV (XpWHATWY) OTA OTtoLL
Kwokomoleital to onpo/dedouéva (ekppaletol o

bit

bits)  ErEDEIIEE

byte (8-bits)

* Ooco neploocotepa emnineda (apa ko teplocotepa bit)
TIEPLEXEL MLOL KaTaypadr], TOO0 AEMTOUEPESTEPN Elvoll
N LETPNON KL EMOUEVWCE TOOO TTILO AKPLBAC N
Kataypodr Twv TLULWV TNC aktvoBoAioc. 2-bit quantization (4 levels) | 1-bit quantization (2 levels)

https://crisp.nus.edu.sg/~research/tutorial/image.htm

Aopudoplkeg etkoveg | Padlopetpikn dtakpitomoinon (Radiometric resolution)



True-color: visible bands (R + G + B)
False-color: (non-visible) + (visible bands)

Yuvéuaopoc Aopudoplkwyv Elkovwy



. » Qe - R PRI N - ~
- - Bas e o™, g~ 7, -
- Ty c ¥ At

B Infrared light reveals details of the evolving lava flows on Russia’s

2 ¢V' @ Tolbachik Volcano. (NASA image by Jesse Allen and Robert Simmon,
g using EO-1 ALI data from the NASA EO-1 team.)

~
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Pt R g

https://earthobservatory.nasa.gov/features/FalseColor

Yuvéuaopoc Aopudoplkwyv Elkovwy



Fire scars reflect strongly in Landsat’s Band 7, which acquires data in the shortwave infrared range. The fire scar is
not visible in the left image, which is a standard true-color image. The fire scar stands out clearly in red in the right
image, which is a false-color infrared image. Credit: NASA.

https://earthdata.nasa.gov/learn/backgrounders/remote-sensing

Yuvéuaopoc Aopudoplkwyv Elkovwy



Google Earth + Google Earth Engine + Landsat archive/timelapse
https://earth.google.com/

S0

Aopudopikeg Ewkovee | H pépa tng 'ng



1000 km

Australia
Map data ©2022 Google, INEGI  Terms of Use

Edappoyeg — Quoikeg Kataotpodeg



Earth Day 2022: Explore Your World ' EARTHDATA
With NASA Worldview OPEf‘ CCESS FORAOPE S’CIENCE

%' WORLDVIEW !'5,, e P *1 r' -

. . .VA 5N P‘ 7 . —
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Edappoyec — Quotkéc KataoTpodEg



____ Linking space
to user needs

https://commercialisation.esa.int/wp-content/uploads/2020/12/Galileo-a-major-enabler-for-smart-city-applications Ventura Traveset.pdf

Edappoyeg — Eudun Zuothpata



Rl}lmaﬂny eyes on Earth

Swarms of small satellites set to deliver close to real-time imagery of swathes of the planet.

THE SWARM COMETH

Small, light and cheap satellites could transform Earth observation.
How they measure up to their larger brethren:

A

DOVE SKYSAT LANDSAT 8 WORLDVIEW-3
Operator: Planet Labs Skybox Imaging NASA DigitalGlobe

Number of satellites*: 32 24 N/A N/A
Weight: ~5 kg ~100 kg 2,071 kgt 2,800 kg

Instruments: Optical and Optical and near- Multiple spectral bands  Multiple spectral bands
near-infrared spectral bands  infrared spectral bands

Spatial resolution: 3-5 m ~1Im 15-100 m# 0.3-30 m?

*When fully operational 1 Without instruments * Depending on spectral frequency

https://www.nature.com/articles/505143a.pdf




