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ARC GIS PRO / IMAGE ANALYST

Aoknon 1n kai 2n

Image Analyst Extention - Eicaywyni Aopu@opiknfg Eikévag — BeAtiwon Eikévag

Zuvduaopoi gaouatikwv KavaAiwv

Eicaywyn

To ArcGIS Pro atroteAei Tnv desktop epapuoyn véag yevidg Tng ESRI. Opyavwvel Tnv epyacia
- MeAETN ot Projects kai divel Tnv duvatotnTa amobikeuonsg TTOAwWV dedopévwy (XAPTEG,
TTivakeg, dlaypdupaTa) o€ éva Project.

To ArcGIS Pro utrooTtnpilel oTrmikoTtroinon dedopévwy, eEEAyUévn XapToypagia, TTPONYHEVN
avaAuon Kal atroTeEAECUATIKA dlaxeipion dedouévwy (eTTiyelwy Kal TnAsavixveuong) 1éoo o€ 2D
600 kal o€ 3D.

Méow Tou Image Analyst Extention emTuyxAveTal €TTeCEpyaOia EIKOVWY, JEOW AEITOUPYIWYV -
EPYOAEiWV — 101AITEPWY OUVATOTATWY TOU AOYIOUIKOU, PE OKOTTO TNV TTEPAITEPW EPMNVEIQ
(TTOI0TIKN KAl TTOOOTIKH) TwV €IKOVWYV. O1 akOAouBeg KaTnyopieg AeIToupyiwy TTepIAapBavovTal:

Stereo mapping—Visualize imagery and capture 3D feature data in a stereo viewing
environment.

° Image classification—Perform object-based and traditional image analysis using
image segmentation and classification tools and capabilities.

° Perspective imagery—Work with oblique imagery oriented in a natural perspective
mode to facilitate effective image interpretation applications.

° Full Motion Imagery—Work with geospatially enabled video data together with your
GIS data to assist in timely, well-informed decision support.

° Deep Learning—Perform image feature recognition using deep learning techniques.
° Raster functions—Perform real-time raster analysis and image processing on an
extensive suite of remote sensing data types, and save your results if desired. Create raster
function chains and deploy them on the desktop or in distributed processing and storage
environments on-premises or in the cloud.

° Geoprocessing tools—Perform remote sensing analysis and image processing using
individual tools, and create and deploy them in processing models locally on the desktop or in

distributed processing and storage environments on-premises or in the cloud.


https://pro.arcgis.com/es/pro-app/help/analysis/image-analyst/introduction-to-stereo-mapping.htm
https://pro.arcgis.com/es/pro-app/help/analysis/image-analyst/overview-of-image-classification.htm
https://pro.arcgis.com/es/pro-app/help/analysis/image-analyst/what-is-image-space-analysis-.htm
https://pro.arcgis.com/es/pro-app/help/analysis/image-analyst/introduction-to-full-motion-video-in-arcgis-pro.htm
https://pro.arcgis.com/es/pro-app/help/analysis/image-analyst/deep-learning-in-arcgis-pro.htm
https://pro.arcgis.com/es/pro-app/help/analysis/image-analyst/a-complete-list-of-arcgis-image-analyst-extension-raster-and-image-functions.htm
https://pro.arcgis.com/es/pro-app/help/analysis/image-analyst/complete-list-of-arcgis-image-analyst-extension-geoprocessing-tools.htm

Emeidr) otnv Tapouca Acoknon 8a ocag d00¢i eikdva Aopupopou SENTINEL, akohouBouv
TTEPIANTITIKA, XAPOKTNPIOTIKA TNG ouddag dopu@opwyv SENTINELS :

H ESA avémTuée pia véa yevid dopupopwv SENTINELS oTo TTAQicI0 Twv avaykwv Tou
EpeuvnTikou lMpoypdauparog COPERNICUS.

Copernicus covers wide range of application, among others :
e Climate change
e Land and cost monitoring
e Temperature and Wildfire
o Agriculture and foot security
o Disaster monitoring (Volcano, Earthquake)
e Airpolution

Y 4
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Copernicus

Earth observation missions developed by ESA. [Credits: ESA]

Kd&Be ammootoAri SENTINEL Baciletal o€ £vav aoTepIoud dU0 TTAVOUOIOTUTTIWY dopUPOpwWV
idlag Tpoxide, oe améoTacn 180° ye okotrd TNV BEATIOTN KAAUWN  HE OKOTTO TNV GUAAoyN
IKAOVWY OEQOUEVWYV, CUUPWVA UE TIG ATTAITAOEIS Tou [MpoypdupaTog.

O1 amooToAég petapépouv  RADAR kai lMoAugaopatikd épyava Kataypa@As yia Tnv
TTapatipnon ¢npag, 6GAacoag Kal aTudéoEaIpag :

Sentinel-1 is a polar-orbiting, all-weather, day-and-night radar imaging mission for
land and ocean services. Sentinel-1A was launched on 3 April 2014 and Sentinel-



1B on 25 April 2016. Both were taken into orbit on a Soyuz rocket from Europe's
Spaceport in French Guiana.

Sentinel-2 is a polar-orbiting, multispectral high-resolution imaging mission for land
monitoring to provide, for example, imagery of vegetation, soil and water cover,
inland waterways and coastal areas. Sentinel-2 can also deliver information for
emergency services. MSI covering 13 spectral bands (443—-2190 nm), with a swath
width of 290 km and a spatial resolution of 10 m (four visible and near-infrared
bands), 20 m (six red edge and shortwave infrared bands) and 60 m (three
atmospheric correction bands). Sentinel-2A was launched on 23 June 2015 and
Sentinel-2B followed on 7 March 2017. Main applications: Agriculture, forests,
land-use change, land-cover change. Mapping biophysical variables such as
leaf chlorophyll content, leaf water content, leaf area index; monitoring
coastal and inland waters; risk and disaster mapping

Sentinel-3 is a multi-instrument mission to measure sea-surface topography, sea-
and land-surface temperature, ocean colour and land colour with high-end accuracy
and reliability. The mission will support ocean forecasting systems, as well as
environmental and climate monitoring. Sentinel-3A was launched on 16 February
2016 and Sentinel-3B will join its twin in orbit on 25 April 2018.

Sentinel-5 Precursor — also known as Sentinel-5P — is the forerunner of Sentinel-
5 to provide timely data on a multitude of trace gases and aerosols affecting air
guality and climate. It has been developed to reduce data gaps between the Envisat
satellite — in particular the Sciamachy instrument — and the launch of Sentinel-5.
Sentinel-5P was taken into orbit on a Rockot launcher from the Plesetsk
Cosmodrome in northern Russia on 13 October 2017.

Sentinel-6 carries a radar altimeter to provide high-precision and timely
observations of the topography of the global ocean. This mission builds on heritage
from the Jason series of ocean topography satellites and from ESA's CryoSat
mission. Importantly, this new mission is designed to complement ocean information

from Sentinel-3. Sentinel-6 was launched on 215t November 2020
Future Earth Explorers

Sentinel-4 is dedicated to air quality monitoring. The Sentinel-4 UVN instrument is
a spectrometer carried aboard Meteosat Third Generation satellites, operated by
EUMETSAT. The mission aims to provide continuous monitoring of the composition
of the Earth's atmosphere at high temporal and spatial resolution and the data will
be used to support monitoring and forecasting over Europe.

Sentinel-5 is dedicated to air quality monitoring. The Sentinel-5 UVNS instrument is
a spectrometer carried aboard the MetOp Second Generation satellites. The
mission aims to provide continuous monitoring of the composition of the Earth's
atmosphere. It provides wide-swath, global coverage data to monitor air quality
around the world.



1. Aqyn Aopu@opikwyv Eikévwv

KaBwg n Aqun  dopugopikwyv €ikKOVWY atmd did@opousg dopupopous cival TTAEoV
eAeUBepn, wg TPWTO PAPa cival n Aqyn €kOvag E€iTe A0 TNV 10TOCEAIdA
EupwTraikng Ytnpeoiag Alaotriuatog (ESA / European Space Agency) €ite ammod Tnv
loToo€Aida YTrnpeoiag MewAoyikwyv Epeuvwyv Twv Hvwpévwy EBvwv (USGS / U.S.
Geological Survey) K.A.1T.
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2. Eicaywyn & Emre§epyaoia Eikdvag oto ArcGIS Pro / Image Analyst
E@ooov emmAeyei n KatdAANAN eikéva pe Ta emMOUPNTA KPITAPIO (KAAUWN TTEPIOXNS MEAETNG,

EMOUPNTA akpiBela, EAAXIOTN £WG KABOAOU vEQOKAAUWN K.A.TT.), aKOAOUBEI N elcaywyn Kai
emmegepyaoia Tng eikdvag oto ArcGIS Pro / Image Analyst:

A. Eiogodoc oto ArcGIS Pro / eicaywynl KwdIKoU

ArcGIS Pro

Open New

Recent Projects 3lank Templates Recent Templates

= T
Augivena 4 and 97
£ Ninktpohoyiote e66 yia avodinon

B. Anuioupyia Néou Project

[ . A
| ~ Spiridoula

A I”C G J S P r‘O — National & Kapodistrian University of Athens
1 = hitps arcgis.com,
f Sign out

Open a recent project Create a new project

Select a project template
1
| Blank
1 argolis hel
Global Scene.aptx
X

Open another project Local_Scene.aptx

Map.aptx

Select another project template

About ArcGIS Pro i
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Me kAik o1o Explore (Tng ouadag Navigate) mAonyeiobe oTtov xdptn
Me kKAIK oTO Locate divete Tnv TOTT00E0ia (TOTTWVUMIO) TTOU BEAETE va YETAREITE

Me Go to XY OiveTe OUVTETAYPEVEC WOTE VO UETEREITE OTNV OUYKEKPIYEVN BEON

A. Eicaywyn Eikévac (TpoUttdBson va sutTepIEXETAI OE Evav @AKEAO)

2UyKekpIuéva, Ba oag doB¢ei eikdva SENTINEL 2 (31/°10/ 2018), repioxn) ApyoAidag, e
OAn TNV TTAnpoopia oto Header File Tng ikdvag.

H amootoArl SENTINEL 2 okomd €xel Tnv Trapartipnon TG yng Oivovtag uwnAAg
AVOAUOEWG OTITIKEG EIKOVEG, OUVEXEIQ TwV atTooToOAWYV SPOT kail LANDSAT.

Ta 13 acpatikd kavaAia Tou SENTINEL 2 divovTal otov akéAouBo [Mivaka.



NINAKA?Z 1
Ta paoparikd KavdAia tou Aopugpdpou SENTINEL 2
(https://gisgeography.com/sentinel-2-bands-combinations/)

Band Resolution Central Wavelength Description
B1 60 m 443 nm Ultra Blue (Coastal and Aerosol)
B2 10 m 490 nm Blue
B3 10m 560 nm Green
B4 10 m 665 nm Red
B5 20m 705 nm Visible and Near Infrared (VNIR)
B6 20m 740 nm Visible and Near Infrared (VNIR)
B7 20m 783 nm Visible and Near Infrared (VNIR)
B8 10m 842 nm Visible and Near Infrared (VNIR)
B8a 20m 865 nm Visible and Near Infrared (VNIR)
B9 60 m 940 nm Short Wave Infrared (SWIR)
B10 60m 1375 nm Short Wave Infrared (SWIR)
B11 20m 1610 nm Short Wave Infrared (SWIR)
B12 20m 2190 nm Short Wave Infrared (SWIR)

E. Zuvduaopog Eikévwyv Sentinel

Mg ouvOLACHOUG PATUATIKWY KAVOALWY SIVETAL N SLVATOTNTA KAAUTEPNG SLa-
KPLONG / XapToypa@nong Sla@opwVv SOPWY OXETIKWV UE YEWAOYIQ, YEWHOPPOAO-
YiQ, LOPPOTEKTOVIKN), TEKTOVIKN, PAACTNON, AOTIKA TIEPLBAANOVTQ, XPNOELG YNG

K.A.TL

AkoAouBouv Trapadeiyyata ocuvOUACHWYV
bands-combinations/):

(https://gisgeography.com/sentinel-2-



https://gisgeography.com/sentinel-2-bands-combinations/
https://gisgeography.com/sentinel-2-bands-combinations/
https://gisgeography.com/sentinel-2-bands-combinations/

Natural Color (B4, B3,B2)

O ouvduaoudég Twy red
(B4), green (B3), and
blue (B2) divel eikéva
OTTWG PaAiveTal N
EMMQPAVEIQ TNG YNG KAl
YEVIKOTEPA O KOOMOG, UE
TO avBpwTTIvo WdTl. MN.x.
n uying BAaotnon
@aiveral TTpdoivn. AoTIKA
XAPOKTNPIOTIKA
dlakpivovTal AoTTpa Kal
yKkpl. To Udwp wg
OKOUPO UTTAE,
€CAPTWUEVO ATTO TNV
KaBapdTtnTa autou.

Aivetal éugaacn oTnv uyin
Kal un uyir BAdoTtnon.
XpNOIYOTTIOIWVTAG TNV
near-infrared (B8) band
OUCIaoTIKA SiveTal N
avakAaon Tng
XAWPOPUAANG. H TTUKVNA
BAdoTtnon eaiveral
KOKKIVN, EVW) OOTIKEG
TTEPIOXEG, WG AEUKEG.

Awakpivetain
BAdaotnon o€
QTIOXPWOELG TOV
TPAGLVOU. ZKOUPES
QTIOXPWOELG TOV
TpAactvov Seiyvouv
TukvT BAGotnon. To
Kape Seiyvel «yuopvo
ES5aog» Kal

14 A

PGP | S R A




Agriculture (B11, B8, B2)

Geology (B12,B11, B2)

Bathymetric (B4, B3, B1)

Avvatatva
xpnopomonOel
otnVv
TapakoAovOnon NG
LYLoVG

KaAAEpyelag. H
UK VY BAGOTHON
@aiveTal pe oKOVPO
TPAoLVO.

0 ovvdvaouog
QUTWYV TWV
KaVoALwV Slvel Tnv
SuvatoTnTa 6TOUG
YewAGYOULG v
Slakpivouv
YEWAOYIKA
XAPAKTNPLOTIKA /
dopeg: Pnéuyeveig
(WVEG, TEKTOVIKEG
ETTAPEG, ALBOAOYIKA
OpLa, YEWAOYLIKOUG

0 ocuvvdvaopog etvat
KATAAANAOG Y
TIAPAKTIEG LEAETEG.




Vegetation Index (B8-B4)/(B8+B4)

el
s

Emeldn oto
near-infrared
n BA&oTnoN
QVOKAN EVW
oto red light
n BAGoTnoN
QTOPPOPA, O
Selktng
BAGoTnnong

Because near-infrared (which vegetation strongly reflects) and red light (which veg-
etation absorbs), the vegetation index is good for quantifying the amount of vege-
tation. The formula for the normalized difference vegetation index is (B8-
B4)/(B8+B4). While high values suggest dense canopy, low or negative values indi-
cate urban and water features.

Moisture Index (B8A-B11)/(B8A+B11)

.y

e J
4" .

"-’« 'y
a" 3
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A

The moisture index is ideal for finding water stress in plants. It uses the short-wave
and near-infrared to generate an index of moisture content. In general, wetter
vegetation has higher values. But lower moisture index values suggest plants are
under stress from insufficient moisture.



2T. Copernicus Products related to applications

Copernicus covers wide range of Application. Discover from each application wich is the
satellite mission and the products that you need to download for your research. All the
products can be downloaded from the Copernicus Data Space Ecosystem

Table 1: Mapping of most common mode and application type used based on the processing
baseline for Sentinel 1

Applications Sentinel-1 Acquisition Mode Product Type

Arctic Environment v v v v v VvV

and Sea-lce Zones
Monitoring

Open OceanShip v Vv v | Vv v

Surveillance

il Pollution v Vv v Vv

Monitoring

<

Marine winds v |V v VvV v

Forestry

Agriculture

< < <
< S
< <
< S
< S

<N SN SN <

Urban deformation v
mapping

Flood monitoring

<
<
<
<
<
<

Earthquake v v v
analysis

Landslide and v vV VvV v vV VvV v

wvolcano monitoring

For more information on Application of Sentinel-1 visit S1 Applications



Table 2: Mapping of most common mode and application type used based on the processing baseline for Sentinel 2

Sentinel-2 Layers Band combination Product type

Application

NDVI False Moisture NDWI NDSI Scene
color index classi
(B8- (B3- (GER o
Bayes | “P* | (ssa- B8)(B3 | BIL)(B3 | CoU°
+B4) | B12, B11)/(BBA+ +B8) +B11) 4
(L2A
B11)
only)
Geophysical v v v v v v v "4
Land Monitoring "4 v "4 v v v
Maritime v v v v v v
Monitoring
Emergency 4 v v v v 4 "4 v VvV
Management
Security V4 4 v v v v v

=or more information on Sentinel-2 Applications visit here S2 Applications



Table 3: Mapping of most common mode and application type used based on the processing baseline for Sentinel 3 OLCI

Applications Sentinel-3 OLCI Geophysical Products
KD480 | PAR | T865 | ABGS GI-FAPAR
RCG681
RCBES
Mapping and monitaring v v
of Land Use and Cover
(LUC)
Athmaspheric Manitoring v v v
Climate Change v v v v v V4 v
Monitoring

For more infarmation check OLCI Applications

Table 4: Mapping of most common mode and applicafion type used based on the processing baseline for Sentinel 3 SLSTR

Applications inel-3 SLSTR Geophysical Products

Land Monitoring "4 v v

Maritime Monitoring - Climate prediction
Maritime Monitoring - Numerical Modelling
Maritime Monitoring - Mesoscales Analysis

Ice Surface Temperature

<

Atmospheric Monitoring v

<

Climate Change Monitoring \/ \/ V’ \/

More information on application SLSTR Applications



Table 6: Mapping of most common products and application type used based on the processing baseline for Sentinel 3 Synargy

Applications Sentinel-3 Synergy Geophysical Products

o0 e v in e
Land Maonitoring and Security \/ \/ \/
Climate Change Monitoring v v v

More In formation on application check here Synergy Applications

Table 7: Mapping of most common products and application type used based on the processing baseline for Sentinel-5P

Application Sentinel-5P Product type
co CH4 HCHO CLOUD/ AER_LH
NP_BDx
Air Quality & v v v Vv Vv Vv v v v
Pollution
Climate Change v v v Vv Vv Vv v v
Aviation Safety v v v
Ozone Layer v v v v
Caontrol
Support to other v v
S5P Products

S5P Applications for more information



MNa ouykpion divovtal otov lNivaka 2 Ta @acpatikd kavaAia Tou LANDSAT 7 ETM+ kai ol
EQAPUOYEG QUTWV.

NINAKAZ 2
E@appoyég Twv Gacpatikwy KavaAiwy Tou LANDSAT 7 ETM+
DaopaTikn
Zuvn E®APMOIH
1 Mmhe - mpdoivn (0.45 - 0.52 pm): katahinAn yia va dieioduel oTig UBATIVEG
(avdhuon | HAZEC kal va Givel TANpoQopiE: yia Tn BoAGTTA ToUC K.G, yia XapToypdenan
30m) TIAPAKTIWY TTEPIOYWY, TNV dlapopoTroinan edaguv Kal PAGOTNONG, KaBwg
Kall TOV DIY WPIoHO KWvogopwy Kal UAROBOAWY.
2 Mpdavy (052 - 0.60 pm): KatdhnAn yia Tnv pPETpRON Twv peyioTwv
(avéAugr | QvOKAdoEwv Tou oparol TIPAsivou yia EKTIHNGT TNG EUPWOTIAG TG
30m) BAGOTNONG Kol i TO XOPAKTNPIOTIKG aoTIKWY TIEPIOYWY.
3 Epuipry (0.63 - 0.69 pm): KaTdAAnAn yia Tov TpogDIOpPIoUO TwV QUTIKWY
(avdhuon | EIBWV PEW NG PETPNONG TNG ATOPPOPnONg TN XAwpoguhng, via
30m) DlayWPIoHO TTEPIOYWY KUAUTITOLEVWY KaI PN KEAUTITOUEVWY amd BAdaTnor.

4 Eyyug umépudpn (0.76 - 0.90 pm): katdhhnAn yia TV Teplypagn Twv
{avdAugn | UBATIVWY pagiv Ko 1oV TpooDIopiopd TG TepiexOpevng Blopdiag, Kaswg

30m) Kal TG uypaciag Tou e5dapoug.
5 Méon umépuBpn (1.55 - 1.75 pm): emTpémel v Digioduan péoa amd apaid
(avéAugr | OUVVeQa, KaTGMNAN yia TOV UTIoAoyIoud TG uypaciag oTa QuUTG Kal oTo
30m) 000G KaBwe Kal yia Tov DIa}wpIoPo Twv GOVWEPWY ATTo Ta YIOVId.
6 Oeppikn utrépuBpn (10.4 - 12.5 pm): katdAAnAn yia Bepyikr XapToypaenor -
(avdhuon | BEPUIKEC EIKGVEC - avdhuan Bepyikol OTPEC TWV QUTWV, TPOCDIOPITHG
60m) £0aQIKAC Uypaaiag, ouhhoyr) TANPOQOPILIV OXETIKG W TNV KaTdoTaon Tng

BAdoTnong. Av kol N Xwpkn Sakpmkh TG KavotnTa eival 60m
guUPTTANpWVEI TIS TTANpopOpieg TTou GidovTal oo Tig dAAeg Jwveg.

7 Méon umépuBpn (2.08 - 2.35 pm): KatdhAnAn yid Tov Tpoadlopiaud The
(avéAuer | MBohoyiag, Twv OpUKTWY Kal yia uBpoBEPIKT EEaAkoiwan).
30m)
PAN Navyypwparikr (0.52 — 0.90um)
(avdAven
15m)

H. ArcGIS PRO - Emegepyaocia Eikévag SENTINEL 2A

Me Add Data odnyeiote otov PAKeNO TTOU €XETE ATTOONKEUOEI TV EIKOVA KAl QOPTWVETAI
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distribution where the histogram will be clipped. It also displays the histogram distribution
for each rendered band in your image.

View the histogram

The raster histogram distribution can be viewed when the RGB or Stretch symbology type
is used in the Symbology pane. There are two methods to open the histogram view:

o Click the Stretch button [# on the Appearance tab.



Note:
If the stretch type is currently None and you click the Stretch button before you
choose a different stretch type, you can only view the histogram.
To adjust the histogram, click Stretch Type on the Appearance tab or in the

Symbology pane to choose a stretch type.

. Click the Histogram button Ll in the Symbology pane.
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