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Tato publikace se zabTvg pokrolilTmi postupy
zemNRdN|I sk® Y%l ely. Lten8Si mTge poskytnout neé
satelitn?mi sn2mky ve .voQdknrih| oo $t uspen ®ma KSBN z&
programovac?ho jazyka Python pro stejn® Y| e
pS2rurlokkuu z2024 AZpracov§gn? dat jako z8kl ad
pS2rul ka pro z8kl adn? haadit@arethSNAPGQGIS avgmyeho | n N d
apli kac?2chi, kde je vysvDtlena podstata zpr
publi kace poskytuje pokrolil ® n8vody a alter
pr8ce a zkr8cen? | asui.

VysviDtliexky k2 ge:

PMiprav® tlal2tko mygi

LMil ev® tlal2tko mygi
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Nastaven?2 obl asteij m®jamy rjoe zdrlngEint2® obj emu d.
Exi stuje nhRDkolik zpTsobT:

Jednz m zjefunkge:PmatabSilibset from Vieivnazorny popis na obrazku 2.1

Po viogen2 sn2mku do pr osvisSug dwiklileMIAPnanizes v Se me
snimkul 2 s hebo jehoklkenna gi pku u |j2m@me d2sjkikermkalBands

| 2sheb@ jednokl!l i kABamdsia dvojldikerp kadibowoleadl vretv 2 s.| o 3
Nyn2 ot&len2m kol el ka u InwadgdhnutimSeglu A § mmmep Bas o
nad oblast zdjmu.

Nebo

Kdyg najedeme myg? do |pesowdme porsoimko? & olodrybgh a a
se myg?odhytirpk anppopoostekBekdm8| knut2m a tagen
nebo doprava se sn2mek pSibliguje nebo oddal

L8rkovan® kolelko rotuje se an,mkeenp.otASbeyo,abyl
g whdéinikby !l opmlt2 poleo ci nad gipkou, co smBDSuj e

Navi gov atponhoznéokndi vieSesl o 6, pokud se @@eol 2 dl ;
dolevpomocn®mMM&Kn&)8n2m do zmengen®haoaUbhdimku7 | z
je lupase symbolem#&a-, d2ky nim pSibl2g2me nebo odd§8l 2

Lupa se symbolem P nam zobrazi vychozipghleck dy v el i kost pi xel T sn?
pohledu.

Lupa se symbolem A .n8m plnhD odd8l 2 sn2mek

v Postienwg budeme m2atvrstev2abedems citmk §t ej nT  z8§b N
pr Tz k unmen 2vkgsevéchtaklzez a gnkorut o b NDpompaoerdzi| ktaRB)vo 7

Dal g2 vel mi u gWotldeView & poinbcady d if ¢2¢3 ). jdkazéje, kde na
zemDkoul i byl snMmi@&kRet pseet?tzackn® uk §ge obl ast z§



Oblast zajmu jde nadefinovat také pomaektorove vrstvy, kterouwl!|l mBdge medo
pr os$WSNARPav y u g dokalizadi midta.

Vybereme zobrazenou vrstvu v Product Explorerun a p S2 k| a d AdZa&i Vistbar § z k u
musibytnal t en8 v aRont® pr dimérfaag_MBNAG it VMactor- Import a

podle datového typu vektorové vrstvy najedemprat Si | nT dat ovl typ vrst
pougiMSKRSkapefid, ve vgecchpotpsbfewywadekbmn2k soubor T.
vektorovou vrstvu oblasti zajmuzam§ | k AGpene Timto postupensevektorovavrstva

nalte do otas6en®@®hpss(n@ynk@i ovo w®oxs)t Sed2 SNAP

File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Hei Q:

s r@ass\NvEdeR: « mME: B

X 14874 Y 9667 N Lon 152 m 161 Level 0 Pixel Spacing: 10.13 m 9.5

~

Obr.2.1: Nastavenbblastizamui popi s vi z text vl ge.

Pro z2sk§n2 detailbibaeolkzmamfBSz p T snebpelwmito bX & j my
j e pougi t2v kzod ber| akzae nm® gnma p N

211 éDHA] | WYAGct qRWACT G
Po zamhRSen?2 obl BMatvyberem® Spatial Skbiset from ¥ieme



File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help Q- Search (Ctrl+l)
af 2 lelksy LBELSS XE rOAARNVEREOOR: « NEED B

Product Explorer X | Pixel Info — [ (1) Amplitude_VH x v O
v & [1)S1A_IW_GRDH_1SDV_20230704T050956_2023 % ; 4
> @ Metadata
> @ Vector Data
> @ Tie-Point Grids
3 Quicklooks
&3 Bands
E Amplitude_VH
Ed Intensity_ VH
B Amplitude_ W
B2 Intensity W

Spatial Subset  Band Subset  Tie-Point Grid Subset ~ Metadata Subset

Pixel Coordinates  Geo Coordinates@
North latitude bound: 49.862
West longitude bound: @ 16.485
South latitude bound: 49.714
East longitude bound:

Scene step X: 1

A
<
~
$%
A
<
A
<
A
<
A
<

Scene step Y: 1
Subset scene width:
Subset scene height:
Source scene width:
Source scene height:

Nav... X LayerE... Colour ...World ... Uncert... Fix full width

Use Preview
Fix Full height

Estimated, raw storage size: 16.9M

Cancel Help

TERLLPPLP

X 7863 Y 9969  Lat49°47'44"N Lon 16°18'46"E Zoom 1:2.3 Level 1 Pixel Spacing: 10.13m 9.98 m

Obr.21.1a VT bNr o bpogssiz doprav@dnyrtent.

V. novh ot evwoOh®mlangsa Nbude zaj2mat zej m®na pr
(I 2 s), déle hajedem&M na sekci Geo Coordinate§ 2 s). BSe2bnNgng§ inform
vel i kos hoisnimk8 zemajitpp®2? s IRZre mNDpi sn® souSadnice | e
poskl §dat jedn2m zpTsobem, tmrko ab$2 Opwetr2§.t or

v PostlJ®ehvhodn® pSekog2weodviaej ¢s20huds atdepirtaevp@heoh Ise
NapsS:

A = 49.862North latitudeboundi Severnz e mRDpi sn§ g2 Sk a
B = 16.485West longitudéoundi Zapadniz e mN pdélkan §

C = 49.714 South latitudboundi J i gemNDpi sn§ ¢g2 Ska
D = 16.134East longitudédoundi Vychodnz e mn pdélian §

OperatoSubseip ou g2 v§ WKT form§t preseabge HcpSubb Bt
na:https://en.wikipedia.org/wiki/Welknown_text_representation_of geometry

Pro n§8§g pS2pad |tver caav@é RPOLYGOMIBA XAPGB poudi
C, B A)

Nutné davat pozor, aby bylamelzi2 sney er a a kywapd3l ev® jlc®r ko u.



https://en.wikipedia.org/wiki/Well-known_text_representation_of_geometry

POLYGON ((16.485 49.862, 16.134 49.862, 16.134 49.714, 16.485 49.714, 16.485)49.862)
Taktos| ogen8 oblast z8j mu ve form8tu WKT je |

22 I ¢GEWAI YRIDI T RUNDWNY YO WeiNGab

GPT pS2kaz v Termin8lu je n8stroj, .BackrT um
modu bez toho, aby se musel otevirat samotny SNAPj | a s t Ntphgté nastrgjea o t 2
kontrolu pot Sebnlch parametr T, kter® patS2z Kk

Jaknéstrojspustit:

Do pr Tzkunfonidinwe bza dAaStNA P C o(@bm 22a)d ENTERa@yhi se
nachs§z?2 nEindewsTernmdli Semn ap? geme p Se lkcesp(Obr. @20 me
kgpt programu, kterl je u kagd® instalace ES

ER SNAP Command-Line — O X

Obr. 22a: SNAP Commandline.

{ bin : [ g8 [~ O x

o Eerr.ng/

gpt
gpt.vmoptions
pconvert
pconvertvmoptions
snap
snap-conf-optimiser
B snAP jcon_48.png
snappy-conf

uninstall

Obr.22b: ACestgai k snap

Defaultni cestaiiC:\ProgramFiles\snapbin\gptitp o nakop2r ov §n? Acestyh
informacel vizObr.22c.( | ze pSekop?r ov alineiksovozBvkaml Co mmand

@Po,st Sehalhung i vatwedgkers® §j ak op mageaamigptby ou
pot Seboval .spougtBhDt SNAP



BN SNAP Command-Line — O %

raph-file» [options] [<source-file-1

Obr. 22c: SNAP Command. i ne, spugtRDn?2 infor mac?

221 AYel RgqRa
gpt <op>|<grapHile> [options] [<sourcdile-1> <sourcefile-2> ...]

Popis:
Tento n8stroj vicé fdazowch zpkacopamiay 8§ SINMA2P v d8v kov ®n
Oper8tory |l ze poug?2t samostatnhD nebo je kon

(DAG). Grafy jsou reprezentovany ve formatu XML. Vice informaci o zpracovatelskych
grafech, API oper8torT a XML form8tu grafu n

Argumenty:
1 <op>

N§8zev oper8toru. Viz seznam n2dge.
1 <graphfile>

Soubor s grafem operatoru (ve formatu XML).
1 <sourcefile-i>

i-ty vstupni soubor s produktem.

Skutelnl polet vstupn2ch souborT je urlen
MTge bit volitelnlT pro -8.per§tory, kter® pol

2.2.2 Volby:
T -h

Zobraz2? ng8povhRdu pS2kazu. Pokud je zad8n <o
operator.

T -e



Zobraz?2 podrobnhDjg2 chybov8 hl &8genz2, v|etnh
1 -t<soubor>

Vystupni soubor. Vychozi hodnota je ./target.dim.
1 -f <format>

Form8§t vIistupn2ho soubor u,-DIMARpPOkud el eadldh,l F F'
bude form§8t odvozen z Vp S?ppaolnny®nv TpsS2uppand?rh os es op
format ' BEAMDIMAP. Pou g2 v 8 se pouze, -filgr odohsahujeggviastrii v e -
operator "Write'.

1 -p <soubor>

Soubor (ve formatu Java Properties nebo XML) obsahujici parametry zpracovani ve formatu
<jméno>=<hodnota>.

Hodnoty v tomto s ou bobowi Pgnoéhorachotnbta>y spdberp s § ny
parametrT | ze poug2t n8sleduj2c?2 promBDnn®:

${gpt.operator}d zadany argument <op>
${gpt.graphFile}o zadany <graptiile>
${gpt.parametersFilep zadany pomocip
${gpt.targetFile}d zadany pomocit
${gpt.targetFormatp zadany pomocif

1 -c <velikostcache>

Nastav2 velikost dl agdi cov® cache v bajtech
Mus2 blt meng2 neg maxHm8hotad®OsODupgrE SgamBa
Vychozi velikost je 512M.

1 -g <parallelism>

Nastav2 maxi m8ln2 paralelismus pr o Vychogiol t vy,
hodnota je 8.

1 -x

Vylist2 vnitSn2 dlagdicovou cache po zaps§gn?

Ugiteln® pSi probl ®mech s pamDt 2.
1 -T<vystup>=<soubor>

Definuje vystupni produkt. Plati pouze pro grafy. <vystup> musi byt identifikator uzlu v grafu,
jehog vIistup bude zaps8n do <soubor >.

1 -S<zdroj>=<soubor>

Definuje vstupni produkt. <zdroj> je specifikovan operatorem nebo grafeXML grafu
budou vgechny viskyty ${<zdroj>} nahrazeny o

1 -P<jméno>=<hodnota>

Definuje zpracovatel skl parametr. <j mM®no> | ¢
XML grafu budou vgechny viskyty ${PSem®nsou>le
hodnoty paramet-ppT uveden® pomoc?



2.2.3 Operatory:
f BandMaths vyt po $dukt s jedn2m nebo v2ce kang§ly
1 Collocatei zarovhavad va produkty na z8kladnRD jejich ge

1 EMClusterAnalysis i provadi shlukovou analyzu pomoci algoritmw | e k 8§ v § n 2
maximalizacEM).

Pomoc?2 n8stmeonpeugtpdDt mT e e@lort22.3a) nedo zpracevaviticeyr y
graf propojenlch oper8torT.

0 Command Prompt X |+~

Microsoft Windows [Version 10..22631.6199]
(c) Microsoft Corporation. ALl rights reserved.

C:\Users\  >gpt read -h
INFO: org.esa.snap.core.gpf.operators. tooladapter. ToolAdapterI0: Initializing external tool adapters

INFO: org.esa.snap.core.util.EngineVersionCheckActivator: Please check regularly for new updates for the best SNAP exper
ience.
Usage:

gpt read [options]

Description:
Reads a data product from a given file location.

Parameter Options:
-PcopyMetadata=<boolean> Whether to copy the metadata of the source product.
Default value is 'true'.
-Pfile=<file> The file from which the data product is read.
This is a mandatory parameter.
Value must not be empty.
-PformatName=<string> An (optional) format name.
Value must not be empty.
-PgeometryRegion=<geometry> The subset region in geographical coordinates using WKT—format,
e.g. POLYGON(({lonl} {latl}, {lon2} {lat2}, ..., {lom1} {lati}))
(make sure to quote the option due to spaces in {geometry}).
If not given, the entire scene is used.
-PpixelRegion=<rectangle> The subset region in pixel coordinates.
Use the following format: {x>,{y>,{width>, {height>
If not given, the entire scene is used. The 'geoRegion' parameter has prec
edence over this parameter.
-PpolygonRegion=<polygon> The subset region in geographical coordinates using WKT-format,
e.g. POLYGON(({lon1} {latl}, {lon2} {lat2}, ..., {lonl} {lat1}))
If not given, the geometryRegion or pixelRegion is used.
-PsourceBands=<string, string,string, ...> The list of source bands.
-PsourceMasks=<string,string,string,...>  The list of source masks.
-PuseAdvancedOptions=<boolean> Whether to use advanced options for reading of the source product.
Default value is 'false'.
-PvectorFile=<file> The file from which the polygon is read.

Graph XML Format:
<graph id="someGraphId">
<version>1.0</version>
<node id="someNodeId">
<operator>Read</operator>
<sources/>
<parameters>
<file>file</file>
<formatName>string</formatName>
<sourceBands>string, string,string, ...</sourceBands>
<sourceMasks>string, string, strin </sourceMasks>
<pixelRegion>rectangle</pixelRegi
<geometryRegion>geometry</geometryRegion>
<vectorFile>file</vectorFile>
<polygonRegion>polygon=/polygonRegion>
<useAdvancedOptions>boolean</useAdvancedOptions>
<copyMetadata>boolean</copyMetadata>
</parameters>
</node>
</graph>

C:\Users\ >

Obr. 22.3a: Zadani dotazu kperatoru Read pomoci gpt

224 Instrukcejak GYe Wa] qWNGqWUIWHYWGKRT CURWNGqWI Y W9 It qlL

Do prohl2@gedhemdma péme @©bpru 2249. Mrheoigs uvozovkami

"C:\Usersu g i YAppDatdLocalProgramesasnapbin\gpt.exe " nebo vlastni cestu k
gptexepodl e toho, kde m&me. SNiAalk |l logenp Sincdatp od &
cestu k gpt.ex¢Obr. 22.4ba Obr. 2.4c)a p a k s tAadzevopératond Abfipt( ob o 2
bezuvozovekl o pS2kazov®ho S§dku.

Poté jsme schopzio br azovat n8poeomery8tker Kmnkr ®t n2 m



== @ Apps Documents Settings People Folders Photos >

Best match

I — Command Prompt |
System

Apps Command Prompt
System

€ GitcMD

= Intel oneAPI command prompt for
D

X 2 Open
Intel 64 for Visual Studio 2022

Run as administrator
Python Interactive Terminal :
@ Py Open file location

Pin to Start

Pin to taskbar

Obr.224a Otev2r§n2 pS2kazov®ho S§dku

& @ Apps Documents Settings People Folders Photos

Best match
account —
Control panel

Edit environment variables for your

=

Edit environment variables for your account

Control panel

) enviromenﬂ

Obr. 22.4h Otevirani rozhrani proastaventpraw p r o nyEhpm o uYglievtat el e



User variables far

Variable Value

gpt ChlUsers\.  M\AppDataiLocal\Programsesa-snapi\bintgpt.exe
Cnelrive ChlUsersh, YOnelrive

OneDriveCommercial ChUsers.,  _A\OneDrive

Path Chlsersy,  VAppDataiLocal\Programs'\Python\Python312\Scripts...
TEMP ChlUsersyt  MAppDataiLocal\Temp

TMP ChlUsers\.  MAppDatatLocal\Temp

= New. Edit... Delete

Systemn variables

Mew User Variable 4 >

Variable name;

Variable value: ChUsers\,  ‘\AppData\Local\Programs\esa-snap\bin\gpt.exg

Browse Directorny... Browse File... Cancel

MNew... Edit... Delete

0K Cancel

Obr.224cPSi d§8§n2 nov® ugivatelsk® cesty do Cest
23 EGa Uq] UR W] ANHILYRIN UG WIT 13 & L 13 G

PSedstavme si, ge chcete nal 2st produkt a p
provést pomoci operatoklrite .

Pro zobrazen? n8povRDdy k oper8toru Write pou

gpt Write ih (I z e pSekop2r ovat-Ling)onebs NeloR ce€w ¢pma n d
"C:\User8u g i YAppDatdLocalProgramgesasnapbin\gpt.exe ")

231 AYGR!t a

Zapisuje datovy produkt do souboru.

232 éYOH! WGI YWAT I YTa

1 -Ssource=<soubor>
Zdrojovy produkt, ktery ma byt zapséroto je povinny vstupni zdroj.



233 éYUH! WGeE!lI ¢aWql ga

1 -PclearCacheAfterRowWrite=<boolean>
Pokud j e true, vnitSn? cache dl agdi c S
Ignorovano, pokud je writeEntireTileRows=fal8g/chozi hodnota: false.

1 -PdeleteOutputOnFailure=<boolean>
Pokud je true, vgechny vistupn?Vyshoaibory |
hodnota: true.

1 -Pfile=<soubor>
Vystupni soubor, do kterého bude produkt zapsan.

f Pformat Name=<SetRhDzec>
Néazev vystupniho formatu souboklychozi hodnota: BEANMDIMAP.

1 -PwriteEntireTileRows=<boolean>
Pokud je true, operace z8pisu p/gchoki8 na 2z
hodnota: true.

Format grafu v XML.:
<graph id="someGraphld">
<version>1.0</version>
<node id="someNodeld">
<operator>Write</operator>
<sources>
<source>${source}</source>
</sources>
<parameters>
<file>file</file>
<formatName>string</formatName>
<deleteOutputOnFailure>boolean</deleteOutputOnFailure>
<writeEntireTileRows>boolean</writeEntireTileRows>
<clearCacheAfterRowWrite>boolean</clearCacheAfterRowWrite>
</parameters>
</node>
</graph>

Ng§povhDda Wirek@zaje, ge mJTgete poug2t par amet

1 Ssourcd zadani cesty ke vstupnimu souboru
1 Pfile - pro zadani ndzvu vystupniho souboru
1 PformalName- pro specifikaci forméatu vystupniho souboru

P S 2 kKorvettujeme snimek ve formatu BEABIMAP na GeoTIFFproduktu ve formatu
GeoTIFF: gpt Write -Ssource="GESA_ SNARsubset_0.dim" -
Pfile="C:\\ESA_SNARsubset_0 _tiff'~PformatName=GeoTIFfObr. 2.339



PS C:\ESA_SNAP> gpt Write -Ssource="C:\ESA_SNAP\subset_0.dim" -Pfile="C:\ESA_SNAP\subset 0_tiff"

INFO: org.esa.snap.core.gpf.operators.tooladapter.ToolAdapterI0: Initializing external tool adapters

INFO: org.esa.snap.core.util.EngineVersionCheckActivator: Please check regularly for new updates for the best SNAP experience.
[main] INFO hdf.hdflib.HDFLibrary — HDFU library:

[main] INFO hdf.hdflib.HDFLibrary - successfully loaded.

[main] INFO hdf.hdf5lib.H5 - HDF5 library:

[main] INFO hdf.hdf5lib.H5 - successfully loaded.
Executing operator...

.13%. 30%L0P%50%60%70%80%90%100%110% done.

PS C:\ESA_SNAP>

Obr.2.33a Konverze BEAMDIMAP na GeoTIFF pomoci gpt.

Nastrojgpt! z e s psouhgnéfte g mu nad v2ce produkty nap S
se vstupn?2 a vlistupn?2 soubory mBDn2 podle pot
24 EGa UWq] URW] | ¢neWGYG YHRLW] AN

Uk§8geme si, | akfspuStime mimgyr rozhiranSprogramuGNABbr. 2.3i)

zakladni syntaxe je naslejici:

gpt myGraphReadWrite.xml -PmyFilename=¢estdk\n a ¢ ggrafu’' -
Pinput="mistdu | o \ystupriihésnimku -Poutput=testavystupnihasnimklinazev
snimku(bez koncovky)

PS CIESA _SNAP> gpt myGraphReadWrite.xmiPmyFilename="CESA_ SNAP"
Pinput="CA\ESA_SNARsubset_1.dim=Poutput="C\ESA_SNARsubset_1_tiff{Obr. 249

PS C:\ESA_SNAP> gpt myGraphReadlirite.xml -PmyFilename="C:\ESA_SNAP" —Pinput="C:\ESA_SNAP\subset_1.dim" -Poutput="C:\ESA_SNAP\subset_1_tiff"

INFO: org.esa.snap.core.gpf.operators.tooladapter.ToolAdapterIO: Initializing external tool adapters

INFO: org.esa.snap.core.util.EngineVersionCheckActivator: Please check regularly for new updates for the best SNAP experience.

Executing processing graph

[main] INFO hdf.hdflib.HDFLibrary - HDFU4 library:

[main] INFO hdf.hdflib.HDFLibrary - successfully loaded.

[main] INFO hdf.hdf5lib.H5 — HDF5 library:

[main] INFO hdf.hdf5lib.H5 - successfully loaded.

15%.25%. U5%60%75%90% done.

PS C:\ESA_SNAP> |

Obr.24aPS2kl ad spougthNpb2grnabu®pS&Hdce. gpt v

Neg al e budeGmeafs cshpoupsntii tn,§ gmus 2 me si bTt vRDdor
Pro automati zaci pSes GPT je zapotSeb?2 nast e

ge v pS2kladu n2g3e Op<eesfitunra Repaldt oy RiNj 20w r Ea
<file>soutput<file>. Upravy se provadv samotném souboru ve fromatu .XMObr.24b).
PodrobnhD si o tvprddt SSadf uprukg@grgeme BSA SNAP.

PS2klad Grafu na kpmVweo ddirna@GedToFF.®ho f or m§t u

graph id ="Graph"
version >1.0 </ version
node id ="Read"
operator >Read</ operator
sources
parameters class ="com.bc.ceres.binding.dom.XppDomElement"

useAdvancedOptions >false </useAdvancedOptions

file >$input </file

copyMetadata >true </ copyMetadata
bandNames$

pixelRegion

maskNames

parameters

node



refid ="Read"

class ="com.bc.ceres.binding.dom.XppDomElement"

$output
GeoTIFF

id ="Presentation”

id ="Read"

x="37.0" y="134.0"

id ="Write"
Xx="455.0" y="135.0"

Obr. 24b: Upraveny graf myGraphReadWriteml,pr o %l el yp SPloaigda W® 2 S &d «

25 N2VYI AcW] Il ¢neWUGYAGYHRRW] | ¢G672RGT IJI 2 W2 WG

Tato kapitola je zamhDSena na v )pmwgutomatizatcizv. G
zpracovani daNaobrazkula j e zn8zornhDn pSehled dTlegitl



SNAP 11 - o X

File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help Q- |

= LA U® R T niEsAsae v AN yEYeR = )
Product Explorer X PixelInfo — @ W
3
2
g
E
2
s
g
z
Z
k)
=
=
z
g
ig add an ope B
Read  Writ
Source Product
Name:
Navigation Layer Edi... Colour M... World... % [Uncertai... | _
Data Format: v
Eioad | % cear | [Fnote | Bysae | @Help | [>Run

OFf Globe

Obr. 25a: Zakladni prvky GraphBuilderu.
V programu SNAP s8GraphBuildeimT § e dtvddmPIts ob y :

f v hor mterfadell §od)3 e v T IbMor teerkoBagSraphBuilder
T nebop Ses (Ttoackl® na horn2 1igth interface).

File(l 2 s)lolmsahgje
LoadGraphi v | o glasmio Grafu do GraphBuilderu
SaveGraphi mo g nwilsa gi t Ypravy na Grafu s vIibRrem m?

View GraphXML i zobrazenz d r oj ov ®h o k - d Grafg, r &IV eofti et V&S evn @hS
kdy nami vyhotoveny Graf vykazuje chyny.e gen? t ak ove@hd SmremiBl ®muy b ¢
oknhD Graph8§BumTderblit n8povhDdou

v Post Seh: poeudgvhy difg®jvakpeSi2svkiyt i v 1 (Intedratador / | DE
DevelopmentEnvironmenti IntegrovanéVl v oj § Ss k)® aRmo stSeedeboVS Co «
Notepad++atd. ke zkop2r ovgn? zdr oj oedit®rhiDE. RaKsi Iza v I og
prohlédnoupomociAgpt nazevoperatoruhiiv g e ¢ h ny @ zkantaobvat jestlijsouv

nagem XML soubor paramétrg c MhngTgggea tsSlecon@® t j ako n§

Novh vytvoSenT Graph je vhodn® uKMLiGraph Poku
veditord! DE, tak je nutn® vgdy ulogit zmDny a po
(FILE T Load Graph).



Graphgl 2 s)lolmsahgje:

UserGraphs k dpgpde wugivatel ukl 8datzp3s®be&n@fprdor a
SNAP( st and ar CWserducgei s\tsmpgrdphsUser Graphs , ) t ak se ugi ve
vyt vosS e lwazikodsébyu.

Radar, RasterQOptical i zbylé sekcej sou vyt vo %Sp‘l@? kdjaafsiayaky t n D,
zpracovat . Zde |jjeakt gls®uddbralf yp 32k lukfjichr ov 8ny
Upravu Upravené Grafjfepaknutdu | o gi t pod.Uprahvm pSepeéme Gr af

Hlavni okno GraphBuilder(l 2 s)l o 4
Zde wugivatel inter akt iVWeJvkapidelT®b&Grafue bo upr avu
Parametryl opled 8% or T

Ugi vadel nastavuje nebo upravuje parametry o
parametnpo ul ogen2 zTstanou v XML souboru.

Mognosti ve spodn@® 2B)Estib Graph Buil deru

Zleva:

Loadi ot e vdS*?2nv2e ul ogen®ho Grafu

Cleari s mawye g k e r ¥ hlagnihe akia Graph Buildetl 2 s)l o 4

Notei u mo § IRsanfizebrazenp o z n § me k,  kjsoewX®IL soubsrid. a n o u

Savei ul @d28vN uprawypywvladed Kk Go agrr,o vIibhRr m2sta k u

Helpi p Se s mlg iuy @t el e srénkuipzolenajd nvioeat| eelz n ed ovceaytkeelr
informacekpr ogr amu SNAP a vgech jeho funkcionalit

Da | @gdbmymzdrojemje SNAPwiki.:
https://senbox.atlassian.net/wiki/spaces/SNAP/overview?homepageld=1605639

SpugGrddu(lzz 9)I o
Poté co je Grafs p r §astav@n a nevykazuje chyby j e mo g nd® aj gaaui nc8?p ust i t
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Z&kladni nazvoslovi:
Operatoinastavitel n8 | innost
D1 a §idgrafické zobrazeni Operatoru

Zakladni navigaceposunutimtM na hr anu p Slavoih okdam GraghBuilderu

(pro pS? mnastavenigs @d aintNDnli §s twe IdiNIB®s i i gr af u

Neg se pustewieSednme ge§cse? mek vbos&ukmdiogSNAP
ot evSeme al e siBanBsi dvakikrLM navrstsu{Obru25.1a)


https://senbox.atlassian.net/wiki/spaces/SNAP/overview?homepageId=1605639

[1] Amplitude_VH - S1A_IW_GRDH_15DV_20230704T050956_20230704T051021_049269_0SECAS_D 165 - /home/ml_o0/Documents/phd

File Edit View Analysis Layer Wector Raster Optical Radar Tools Window Help
a /U l@Rml#Y CHETLECE T OAQAAENY

Product Explorer *  Pixel Info — B ") Amplitude_VH x

= [1]S1A_IW_GRDH_15DV_20230704T050956_2027
2 Metadata
3 Vector Data
£ Tie-Point Grids
3 Quicklooks
3 Bands
Amplitude_VH

E1 Intensity WH

B amplitude W

E1 Intensity vv

Obr. 25.1a: Kontrola vstupnich dat.
Ot e v S &mghBuideri viz Obr. 25.1b:

[1] Amplitude_VH - S1A_IW_GRDH_15DV_20230704T050956

File Edit WView Analysis Layer Vector Raster Optical Radar Tools Window Help

a8 72 Al @ 1@ I

Product Explorer *  Pixel Info _

S [1]S1A_IW_GRDH_1SDV_20230704T050956_202:
£ Metadata
@3 Vector Data
3 Tie-Point Grids
23 Quicklooks
& Bands
B amplitude_vH
Fl intensity WH
B amplitude v
E Intensity_wv

£z anBRee XE r@ALAI VRO

& (1] Amplitude WH *

Obr.25. 1 b. : |l kona GraphBuilderu pro otevSen?

D2ky tomu, ge m8&me naltenl snzmek v Pr oduc
GraphBuilderun8 me j i g nastavenou cestu(Obra2b.%cst upn?2 s

Zakladni Graf okno:



Graph Builder

File Graphs

- @

Read write

Source Product @
Mame: @

[1]S1A_IW _CRDH_1SDV_20230704T050956_20230704T051021_049269 05ECAS D165 e

Daka Format: Any Format @ v

Advanced options

o

E‘ Load g{/ Clear M MNote l% Save @ Help [} Run

Obr. 25.1c: Zakladni funkce GraphBuildernsa | t enT m s n2 mk e m.

Graf v zakladu ma nastaveny vstup Operator Read a vystup Operator Write.

Nastaven? Read m8me po spugtiDn? aktivovan®.
Popis rozhrani Graphbuildernsa | t enT m sn2 Bleem dl e Obr . 2.

L2 slivbi gt v goeucphoruygl il 8 @dpiecre§t a gT v dMeddansud | pg @i ci
zobrazi nastaveni Operatoru.

Operator Read:

L2siackt2au8l ni vbeArnaanTg,nsanenkeks,e zobraz?2 mognost
pokud je jig viogenl do SNAP.

L2simognost vIibRru sn2mku prTzkumn? kem.
L2sin@s4 avovgn2 datov®ho twehozinastdeeniv Bt p5apapds?
kdy, ugi vat el spojuje v2ce rTznlch sn2mkT z
nastavitdatovy typ snimku, ktery bude vkladan do Grafu.



L2 siRmz5i Suj2c?2 mognos tseéjednamSekp Sodrte Bandse kdéjsoow r u  F
vidNDt vstupn?2 vrstvy.

Dalejed T1 e g i to@ ayasg kopitoval MetadataJe dn§8 se o dopl Ruj 2 c
obs agennkykieej s ou ppoOpardory.

Dal g2m dTlegithphlepZded@kEjp@usie Kk ® pSekryvy.
Tak® je zde mognost nastaven2 vIibRru dle sou

252 é DA] | WOY2ij6YWYGWI CqVYl ¢

Jedn8 se paﬁiwmesvgozpnero§tnmry. Gr aphBuilhgbats umo gl
jednotl i vl nciojgd|l pbdinoesmiPSe b | a@n @ sapwatickéo
mapovani viz Connect Graph.

PM kliknutim do hlavnihookna e zobr az?2 ,vipSDd em® eslknmab2dne
dva nastroje

Addi najetimna pSi d&n2 se rozg2S2 vibnNr mognich op

ConnecGraphi timsea ut omati cky propopdpOpet §jeBi vesel
hned nepdy@? set st 8t, ge se «icene aQpe@m&ttorckyg
sebePSesniDj g2 a jewmanadni napejavénh y b n ®

Najet?m mygi na Add:

Je zde mogn® najTysedaled Bdkch npyo bspker Bitmrd/l.e podob
InputOutputi v st upn2 a vIistupn?2 skupina oper8torT
Opticalisoubor oper 8§t optli phkloclz psmxmkwEn2z2 o

Radari souboroper 8t or T pro zpnam&T8&§n2 radarovlich
Rasteii souboroper 8t or T pro zpracov8n2 RastrT

Toolsi souboro p e r § t rmastrdjovépoperace

Vector - Operator pro vkladani vektoroveé vrstvy

Prop S2 k| a d o sevybera dp&ratdk Subger o aut omati ck® 0S2znut 2
zajmu
Addi Rasteii Subse{SmazaniPMna dl agdi ci aivz®©@Br|2k2aut 2 Del et



Graph Builder = [m} X

File Graphs

=

AN
Read Write Subset @

Source Bands:

v| Copy Metadata @

Pixel Coordinates (® Geographic Coordinates
Reference band:

| u
Graph is mcomplete

5 Load Q’ Clear | | & Note &, save (@ Help > Run

pdate

Obr. 25.2a: Prace sovym operatorem,¥ omt o pS2padhD ASubset fi.

Po pSi dg&n2 nioiz ®brazenbnp &br.82ao r a

L2 sitamkldde uéglikPelsel vytvoS2 novl oper8§tor. V n
L2sipSiylBa nov § edlIvd dailicsaie Vv

L 2 s | Subs& nabizp o u pikelowch nebogeografickchs ou Sadni ¢ pro tvor
zajmu

L2sIPd o4 ngg pSgpagr pbiugki emeTs ol akl yrbu adb Isaps
souSadhkapitol@a2 1 XA bddbb| ast iv Izb8YKmu & o u Sviz Olor.i2% 2b.



/| Copy Metadata
Pixel Coordinates ' ® Geographic Coordinates

Reference band:

POLYGON ((16.372 49.748, 16.478 49.748, 16.478 49.695, 16.372 49.695, 16.372 49.748)) Update

Obr.25. 2b.: VIogen2 souSadnic ve WKT form§tu.

L2sipo Bl ogen? kKiknenaSpdaite sena maph subDta se u

L2siZade6 ugi vat el uvAGhphisdncomplefez aa|l AL §gleunem8§ me
Graf.
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Pot® co m8me vgechiGy adper §ar gavihegnen@®roeoj o
M8 me dv D mo g n @wdva dolev® meldpva floprava, 1ze i kombinovat.

Zprava doleva:

Najedene LM na pr av ] o Read ¢ b jdd va?g d ¢ € etrojhelnik er v e n’
zm8| k bManet §hne med,ldaogswbaeisa kterdowichceme spojit navazujici krok
a pust2me |\ewt®v a8 | Kenun&m | erven8 gipka spoj

Pr o n § gespofsRepdasd Subsetem.
Zleva doprava:

Naj ede me my g 2 na | evl okr aj dl agdi ce Wr
~zm8| krn¥me t 8hneme do v ni,tsé& ktarou dhteang dpojit e S u
pSedchoz?2 krok a pust2me | ev® zm8| knut?2. Vy

operatory.
Pro n§g pS2pad se spoj2 Write se Subsetem.
Zrugen? spojenz:

Kdy g chceme skikogmeld® do pperétesu gdd kt er ®ho ved
naj edeme myg? na Remove .Source a vybereme zd

V. pS2p&di9y§g propoj 2me Read s Wnésledgiciinajetak zr u
kurzoremna dl@ di c i Wr i t &M, aajettemékkraorernm& Remove Source a
vybereme Read. Timse8§ m zrug2 propojenz mezi Read a Wr



Read = Subset = Write

Obr.25. 3a.: Propojen2 dlagdic.

Timtoz p T s adciimepropojenii viz Obr. 25.3a

TeN mTgeme n8g. novl Graf ulogit

Pro ulogen2: Zm8| knut? (dklaang duilcoegiSave a vyber

Dopor ulluggee ns2e iude 81 nND dNAP, im baude movnGraf lsdisppogidkzy v e
pr os tN8RIdCAUsSSuU g i VY.smdpgrdphSUser Graphs

254 ét 0 GIURERY HI] | ¢he

V. z8vislosti na tom, jestli j sme s nejprve
SNAP, bude rozdilny postuP ok ud | s me si nzap ett | d @ nethéoAgRe n | G
snimekve SNAPU postupuj e(@® 25m48)s| edovnh

MTgeme viogit nDkolika zpTsoby:

L2 sipdSelsi Opielne Product = otevSe se n&§m prTzkum
snimku

L2si1zam82 knut 2 m na tSi t el k(yu zoSp Ibtg kpyr TReekaudmn 2 k

L2sim§nBe ji g mimo SNAP otevSan®Sekmgesn2 mm3ae
slogky do prostSed? SNAP se n8&m sn2mek tak®

@Post\égeih,mnnte si, ge pokud m8te otevSenl Gr
mTgeme pSeg nhNDj nad8le poug2vat z8kladn?2 pro

Po %sphRgn®m nalten2 sn2mku do prostSed2 SNAP

PSepnezel ogakbus et a vIog2me do( seuwsadforitddug)t y ot
WKT, vice informaci viz kapitol®2 . 2  AVI bDr obl BBt i WKE) amoi Sad
zm8| knemegObupsdaitl . sl o 2)



SNAP 11

Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help

al Tl lOP Mkl GBELTR XE @A AGNTEYER N S
Product Explorer X | PixelInfo = ]
&

File Graphs

o

Read  Subset  Write

Source Product @

Name:

Nav... % LayerE... Colour ... World ... Uncert.
Data Format: Any Format

T2 e

Source product not selected

Load | %y clear | [ note | Fsae | @rep | [>run

@

Obr. 25.4a:Vkladani snimku do Grafu.

aph Builder e

File Graphs

..

Read  Write  Subset

Source Bands: Amplitude_VH
Intensity_VH
Amplitude_W
Intensity W

| Copy Metadata

Pixel Coordinates (® Geographic Coordinates
Reference band:

Update

POLYGON ((16.485000610351562 49.86199951171875, 16.134000778198242 49.86199951171875, 16.1340007781¢

Load %\/ Clear \Z Note &‘ Save @ Help [/\ Run

Obr. 25.4b: Vkladani snimku do Grafunastaveni Subset.



PSep2n§me( & a)li SostipsviztObr. 25.4b:
ZmNDn2me na Geografick® souSadnice (Geografic

VIiog2zme WKT(3Sah &l gaifikace, kterou jsme se zabyvali v kapith@
AVI bDr oblasti z8j muif.

Po zm8| knut ? tlal 2t Ka?s)padzafineou odastz By ? | mapar
obd®l n2k znal? rozsahl as nmMemkgu? zgel ust al tzawtagipt lun Dan |
aktivn2 oblast pro o0S2znut 2.

@PostPSoekhu:d se okamgithD nezmhBDn2 z8j movs8 obl a
dl agdi ci oper SteorzagplDa .vrPSot ® ug bude obl ast 2z

Po zd8rn@mzobhrteeh?2 oblasti z8)mu na maphD se
(I 2 s)l ve kteté nastavimeystupni parametry viz Obr. 25.4c.

File Graphs

Eahd

Read Write  Subset
Target Product

Name:@

Subset_S1A_IwW_CRDH_15DV_20230704T050956_20230704T051021_049265_05ECAS_D165

Save as:| BEAM-DIMAP v @ @
Directory:

o o

E‘ Load %‘f'} Clear | [# MNote &I Save @ Help [} Run

Obr. 25.4c: Vkladani snimkudo Grafu s pu gt Nn 2 7 rfastanenioNgite.Su b s e t



D2ky tomu, ge m§jnmed vrsddtotpatickys s nh ek prop2 ge

~

d
vystupniho soubord 2 s)lat2ovi typ sn2 mkuwrolovacgho eked2Mme v 1 bl
na I1i2g®luo

M2sto kam se n8m sn2mek ulog? se( Aa¥ebav? Dbul
LMnat Si ntae |kkoynci V&8dkskakovac2m oknD vybereme

PSedneégn spust2me Graf, | e udod®) ©i 5nej prve c
Graf se spou(@tsd)l dl agdic2 Run

1

Processing completed in 5 seconds (4 MB/s 2 MPixel/s)

E: Load Qﬁ'\' Clear | [& Mote % Save @- Help [} Run

Obr.25. 4 d: Dokonl en2 procesu.

Poté co se spusti Grav y skol 2 ve spodn?Pol|l 8otkisenzhbeahiz t a c 2
oznamen{l 2 s)Ii wiz Qbr. 25.4d.

Vgechny novDhD vdgatowloSypn BEAMDD MAKRY se automati cky
Product Explorar (zdkladniho rozhranl s nadn2 t o kontrol u, zdal.

26 EGYI Raj TWRWaq2Y!I HcW] I ¢ng

Nyn2 se pod2v8&me na kosmplnekxun 2z pdr2 kprde zPe mtc
Synthetic Aperture RadarJ.e dn§8 se o zpracana@m2 sn2mkT pro

Kromh operatoru Subset na tvorbu zajmovych oblasti se nyni setkdmstr®ji Terrain
Correction, Speckiilter, BandMaths BandMerge.

Strulknaly dk®mu, | ak i1piZfQbd26a za sebou
1. Read( L2stThent o oper 8tor sl oug? k nalten? d e

i mportovat satelitn2 sn2mky do pracovn?2ho |

2. Subset (Podfeogonaper 8tor umogRuje vybrat
ugi tel n®, pokud chcete pracovat pouze s ko
dat.

3. Terrain-Correction (Korekceterénu) Tent o oper 8t or prov§8d? Kkc
topografie ter®nu. OdstraRuje zkreslen? zp
pSesniji u mils?tsf).noy Ina mapDh.

4. SpeckleFi | ter (FiltTewnwg§m2 opem@)t or se poug?vs§ K
z radarovlich sn2mkT. Zl epgu(Leé shwal2itu obr a:

5. BandMaths (Matematicka tvorba pasem): Tento oper8tor umo ¢
mat emati ck® operace mezi rTznl mi p8smy obr

vegetace, které pomahaji v analyze(dat s). o 3

6. BandMer ge ( &n):o uTleennt2o poSpskontbinacivicepdnoda jgdhohd
souboru. To je ugiteln®, pokud chcete prac
(L2s) o 4



7. Write (Zapsat): Tento operator uklada z pr acovan8 data do soul
exportovat vilisledky vag? anallzy pro dal g?2

MTgete sizOw.@édBanqwet | ze pu ompaméd Ivaicte gnepk j eden
V. nagem pS2padived ef jgkizplkm2 hhd gasm@mdviaths)tak
iz f i | (Speeklerdter)y u mu

Graph Builder:51_Graf_komplexni_pfiklad.xml

File Graphs

Terrain-Cerrection

Py

Read Subset Terrain-Correction Speckle-Filter BandMaths BandMerge Write

Source Product

MName:
[1] S1A_IW_CRDH_1SDV_20230704T050956_20230704T051021_0459269_05ECAS_D165 v
Data Format: Any Format ~

Advanced options

Obr. 26a:Grafi k omp|l exn2? pS2kl ad.

261 0c¢T URNGWWT Rt qDA W] | ¢nldd

Nejprve si vliog2me vgechny oper8tory do okn
vhodnésinej prve zvRDtgit okno Grafu a umBesitgtoREA
byl o i vizug§lnhD pSehl edn®.

VI o g®ianGbr. 26.19:
Subset LM do prostoru Grafii Add i Rastefi Subset

TerrainCorrection Add 7 Radari Geometrici Terrain Correctioni Terrain
Correction

SpeckleFilter: Add i Radari Speckle Filtering SpeckleFilter



BandMaths Addi Rasteri BandMaths
BandMerge: Add Rasteri BandMerge

BandMaths
| Terrain-Correction |

BandMerge

[ ol

Obr.26.la VI ogen2 jednotlivich prvkT.

Po vl ogen?2z avlgreecnhe (Bbpa4ba)v aZta| n e mé Subset TR®&ia d
Correction, Speckl€ilterz nhDj do BandMaths a tak® BandMer
Write (Obr. 26.1b)

Terrain-Correction |

Obr. 26.1kb Propoj Gmafd. pr vkT v

U ogameravSeme Graf .

Pot® je potSeba dodrget nhRkolik krokT:
9 PSidg&§me sn2mek wo Product Explorer



OtevSeme ng&g Graf.

Nyni se pustime do Upravy Grafu.

V. Subsetu nalt eblstp $reagy i WK T j frorvot .
PSej de me -Gbwectibrearaklilkame

DEM, Selected source band

Postoupime do Speckle filterastavime Filter naee Sigma

= =4 4 A4 A4 A -

PSejdeme na BandMat hs
T Pro n8g pS2klad pouapdameviveepbetal pd|todR!
RVI se poug?2v8 k posouzen? zdrav?2 a hustoty

zdravou a hustou vegetaci, zat2zmco n2zk® hod
vegetaci.

Radar Vegetation Index (RVI) je index, kKter
radarovlich dat. Vzorec pro vipolet RVI je n8§
RVI = ((4 *VH) / (VV + VH)) (1)
VysvhRDtlen2 jednotlivich | 8st2 vzorce:

1. VH (Vertikalni -Horizontalni): MRS2 odraz signs§l u, kdy | e
pSij2m8n horizont$8l n2.

2. VV (Vertikalni -Vertikalni) : MNRS2 odraz sign§lu, kdy | e
signal.

Vedl e Target band nap2geme RVI

A pot® wdap?pepdmd ka EH4tAmitinde rvVe)d éAmgitnde:VV +

Amplitude_VH))

Ve vyskakoVadeap oor ikenmdd@!ge me pomoct l evim okneru

nal t en 8M ykigdatdogpraveéhgole.N aiig cilem jemimo jiné potvrzeni spravnoste

spodn? |k8egepdkzelerkm gismemapsandOk, no errora.

Klikneme na OK.
A matematicka rovnice se nam propsala do BandMaths.

Podivamdi se do BandMerger i d 2 me , ag&s m@geich® novhD vypolten]
a budou pokr.alovat do Write

Ve Write m8&§me ug nalteylo wlestnlBpm2 yn &2 . p rVa |
konci n8§ZeBpkSS8APyhgm napov2d§, ge sn2mek pro
gumi8zev sn2mku si zde mTgeme dle | ibosti mD
stahnoutAg budeme s cel kovim nastaven2mpeg@okojen
pSesPRuspugt Nn2 vyl k §voreuupravénéhp snimkBens? ndeokk csrel 2n a |
do Product Exploreru, kde se na nnhj mT§geme p

Pamat uj me si z8vDrem, g es epkovset nucpi t Wwkoor nbTy: Qweajfr
dl agdice, spoj2me je, nastav2?me parametry, u
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Nyn2 se pod2v§me na dal g2 zpTsob tvorby Graf
GPT.Tento zpTsob tvorby Grafu n8m umogn? vDtg?
toho, ge pSedejdeme pS2padnim nechthRnTm prot
nast8vaj?2 bez |idsk®ho dolinhDn2. Graf je pak

Zakladni ramec:

271 é DAJTIRKYEz2 0

Zvolime editor nebolDE (Integrated Development Environmenkteré podporuje praci s
XML, napS2klad Eclipse, Net Beans nebwz Vi sua
Il nstalace a pS2prava editoru

1 Eclipse

Zdarma dostupn® | DE, | asto poug2van® pro Jayv
Web: https://www.eclipse.org

1 NetBeans

Dal ¢ %souwce DB, vhodné pro Java, PHP, HTML, XML.

Web: https://netbeans.apache.org

1 Visual Studio Code (VS Code)

LehkT editor od Microsoftu, kterl lze rozg? S
Pro pr8ci s XML doporuluji nainstalovat nap$
o XML Tools

0 XML Language Support by Red Hat
Web: https://code.visualstudio.com

272 ¢T qUURWWI+Rt qe TRARGYLWNI ¢ne

Ot emeSaubor XML, ktery obsahuje graf z programu SNAPt 0 zal §t ek pougi
prvni Graf s Operatory RedadSubset Write

273 xGl ¢2c WUNI ¢ne

PS|d§n2 opEoﬁmo?ﬁ'p\S2Ba>ihaanngeat nov® oper8to
NapS2kl ad, pokud Sebket emdg gpSedpbugper §t or

XML:

<node id="someNodeld">

<operator>Subset</operator>

<sources>
<source>${source}</source>

</sources>

<parameters>
<sourceBands>string,string,string,...</sourceBands>
<tiePointGrids>string,string,string,...</tiePointGrids>



<region>rectangle</region>
<referenceBand>string</referenceBand>
<geoRegion>geometry</geoRegion>
<subSamplingX>int</subSamplingX>
<subSamplingY>int</subSamplingY>
<fullSwath>boolean</fullSwath>
<copyMetadata>boolean</copyMetadata>
</parameters>
</node>

ZmNDna parUpnéree ¥i stuj 2c2 parametry oper8torT,
Subsetnebo parametry proerrain -Correction.
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usnadni pochopeni, jak jednotlivé operatory spolupragajibpr ava Grafu v pro
Code
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Dobrym navykemje tvorbak o me Tido XML a jinéhokddu Jsou to pro nagpomocné
vysvitldokjyednot!| i va®yd & smThgameTFjuakdDllags? vr §t
kédu, rychleji pochopimeo cqga gimnpPpgeme ef ekti yrsimeposKeoall ovat
finaAletopomTge ugivatel Tm | ®pe pochopit struktur
Velkym pomocnikem nam budePT nastroj, ktery byl izgn2 n Kapioley'Sp u gt Dn2 Gr a
pomoci GPT Slabinou pogramu SNAPje,g &k dy § vyt vg§S2me v grafick:

tak mTge doj 2t Kk An kteréask tkidef do Grafgseubdnu v farméume t r
XML. Z tohdod T v o d um T &M ponoci.

Nejprve sgpodivamejak SNAPu k| 8d§8 a | te Grafy

Ot evSeme Graph Builder, iidiéwtGeaphexMn(§gsiGmat , pS
Obr.276a)s e pod2v8&me na ulogenl GFras) otak jak s




File_ Graphs

<graph id="Graph">
<version>1.0</version>
<node id="Read">
<operator>Read</operator>
<sources/>

<parameters class="com.bc.ceres.binding.dom.XppDom|

edOptions=fal
<copyMetadatastrue</copyMetadatas
<bandNames/>
<pixelRegion>0,0,2147483647,2147483647</pixelRegior
<maskNames/>
</parameters>
</nodes
<node id="Subset">
<operator>Subset</operator>
A <sources>
Read  Subset Wi <sourceProduct refid="Read"/>
<fsources>
Source Product <parameters class="com.bc.ceres.binding.dom.XppDom|
<sourceBands/>
Name <tiePointGrids/>

—raninn N0 N-lraninn~

edOptions>

Data Format:

Source product not selected

%o Cear | [#Note | @ysave | @ Help | [>Run

Obr. 27.6a: GraphXMLw r ost Sed 2
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<graph id="Graph"> @
<version=1.0</version=
=node id="Read">
<operator=Read</operator=

<sources/s
<parameters class="com.bc.ceres.binding.dom.XppDomElement"= @
=useAdvancedOptions=false=/usefdvancedOptions=>
<copyMetadata=true</copyMetadata=
<bandMNames/>
<pixelRegion=0,0,2147483647 2147483647</pixelRegion=>
<maskMNames,/=
=/parameters=>
</node=
=node id="Subset">
<operator=Subset</operator>

<S0UrCess
<sourceProduct refid="Read"/> @

=fsources=
=parameters class="com.bc.ceres.binding.dom.XppDomElement”>
<sourceBands/=
<tiePointGrids/>
<region=0,0,0,0</region>
<referenceBand/>
<geoRegion=POLYGON ((00,00,00,00,00,00))</gecRegion=> |
<subSamplingX=>1</subSampling¥=
<subSampling¥>1</subSamplingy=
<fullSwath=Ffalse</fullSwath=>
<copyMetadata=false</copyMetadata=
=/parameterss

</node=
=node id="Write"> @
<pperator=Write</operator=

<S0UMCes=>
<spurceProduct refid="Subset"/>
=/sources>
=parameters class="com.bc.ceres.binding.dom.XppDomElement”>
<file=/home/ml_o0/Documents/phd/MAZV_OT_2025/Vendoli/2023/s1_output/target.dim=/Ffile>
<formatMame>BEAM-DIMAP</formatMName>
</parameters>
</node>
=applicationData id="Presentation"=
<Description/>
=node id="Read">
<displayPosition x="37.0" y="134.0"/>
</node>

=node id="Subset">
<displayPosition x="247.0" y="135.0"/> @
=/node=
=node id="Write">

=displayPosition x="455.0" y="135.0"/>
=/node=

.;;;?—ESHZBUIOHDBG}@
Obr.28a2 Jednot!l i vi@XML8sti okna Gr a

KoSenovli gKagydk XML dokument mus2 m2t jeden
vgechny ostatn2 prvky.

<k 0 $en
<l-- Qbsah->
<k 0 Sen

Prvky (elements) Prvky se definuj?2 pomoc? otev2racb?2c
<element>Obsah</element>

Atributy: Atri buty se pSid§vaj2 do otev2rac?2 zna
<elementatribute="hodnotd>Obsah</element>

Uzav2rac? KangadllTkyprvek mus? m2t odpov2daj2c?
g8dnl obsah, mTge blt zaps8n jako pr8&8zdnl pr



<element></element>
<l-- nebo-->
<element/>

Koment §8@ement §Se s-<ea-zapisuj? mezi <!
<l--Totojek o me rt § S

Spravné kédovani XML j e citliv® na vel k8 a mal § p2s
j sou povagovs8§ny za rTzn® prvky.

Zvl §8gtn2 NAdkaky ® znaky mus2 blt zak-dov§gny,
& se zapisuje jako &amp;
< se zapisuje jako &lt;

> se zapisuje jako &gt;

= =2 =2 =2

" se zapisuje jako &quot;
1 'se zapisuje jako &apos;
PS2klad spr&8§vn®ho XML k-du

<Knihovna>
<knihaid="1">
<titulek>XML Zaklady/titulek>
<autorJohn Doe<dutor
<year>2023</year>
</kniha>
<knihaid="2">
<titulek>XML pr o P o<kitulek i | ®
<autorJane Smith<dutor
<year>2024</year>
</kniha>
</Knihovna>

Tento pS2klad ukazuje spr §vnoKnihamar, ppptvkyr u X ML
<kniha> a atributy.
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Struktura XML ma definovanou strukturu pomoci standardizovanych pravidel:

XML (Extensible Markup Language) je znal kove
dat. Jeho zakladni struktura zahrnuje:

1. KoSenovi Ppraek2 prvek, kterl obklopuje vge
2. Prvky (elements) Zakladni stavebni bloky, které obsahuji data a mohou mit podprvky.

3. Atributy : Dodatel n® informace o prvc2ch, kter®
<element attribute="value">).

4. Znal ky: (Dags}rac? a uzav?2rac? znal ky, kKt el
</element>).

5. Textovyobsah Data, kter 8 jsou um2stBDna mezi ote



<Zal|l=Xtek
mezer&a NDc o >

Mezera mezerPrvekatribut"hodnotd>

mezerg& / NNDc o >

</Konec>

Je

pot Se bspravnoy syhtakit n a

Popi s a 1\WOprs28d)t | en 2

1 KoSenovi prvek:

oV tomto pS2padh | koSenovim prvkem <g

e
prvky. KoSepovT prvek url uj €@ 2z8kl aldn?2
je zakonl|l e@l? sHhmw!l M dol e

Atributy:
o KoSenovl prvek <graph> m8 atribut i d,

zapisuji ve formatu ndzev="hodnota".

PodS2zen® prvky (nodes):

o KagdT <node> p§edstavuje jednotlivl o
Write) (| 2 s J4,@ 2Kagd I uzel m8 svTj vl astn?
identifikaci.

Operétor:

o UvnitS kagd®ho uz,| uktferiprwrlkuj<e pttymtop

reprezentuje.
Zdroje:

0 Prvek <sources> obsahuje odkazy na jine uzly, které jsou zdroji dat pro dany
oper 8tor . NapS2klad uzel Sub(®es) odkazu

Parametry:

o Prvek <parameters> obsahuje specifické parametry pro dany operator. Tyto
parametry mohou m2t rTzn® podprvky, Kkt
pixelRegion, region, filejl 2 s)l o 3

Atributy v parametrech:

o Parametry mo h ou m2 t tak® atributy, j
informace o typu dat.

o V nagem Gr(a? 9)) kamisabude ekladae formatuWVKT zajmova

oblast.
o Cestu pro ulogen?2 v( 8 s)luppeGioraWrégéz h 8 me n a
7).
Aplikace dat:
0 Ve spodn? | definicek dsee vn aockn8lai2@* sjédbotivd u d o u
oper 8dpwy&i zmBRn2te souSadnici, zmbOn2te U

(1 2s) o 9



o Prvek <applicationbData> obsahuje dal g2
vizualizaci grafu(l 2 sl)o UWni t S tohoto prvku jsou
atributy pro um2eBNd @(Oi spl ayPosition

29 AKRY O ¢ lfiHixql 2t qeal !
f Ko Senovl<grpph id=Graph">
0 Verze: <version>1.0</version>
o Uzly:
A <node id="Read">
A <operator>Read</operator>
A <sources/>
A <parameters> (s rTznImi podprvky)
A <node id="Subset">
A <operator>Subset</operator>
A <sources> (s odkazem na Read)
A <parameters> (s rTznImi podprvky)
A <node id="Write">
A <operator>Write</operator>
A <sources> (s odkazem na Subset)
A <parameters (s r Tznimi podprvky)
1 Aplikace dat: <applicationData id="Presentation">
Obsahuje pozice uz!| T pro vizuali zaci

Textco je ve vyskakovafXaMh dkreld vy bpofaciildim v@re & o
CTRL + A a kopiro@animCTRL + C potévl o gaijibé mistpr o | e p ¢gdozbori t el no st
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<graph id="Graph"=
<version=1.8</version=
=node id="Read">
<operator=Read</operator=

5 <SOUrCes/>
6 <parameters class="com.bc.ceres.binding.dom.XppDomElement"=>
7 <useAdvancedOptions=false</useAdvancedOptions>
8 <copyMetadata=true</copyMetadata=
9 <bandNames />
18 <pixelRegion=8,8,2147483647,2147483647</pixelRegion>
11 <maskNames />
12 </parameters=
13 </node=
14 <node id="Subset™=
15 <operator=Subset</operator>
16 <SOUrCes>
17 <sourceProduct refid="Read"/>
18 <fs0Urcess
<parameters class="com.bc.ceres.binding.dom.XppDomElement"=
<sourceBands/=
<tiePointGrids/=

<region>8,8,8,8</region>
<referenceBand/>
<geoRegion=POLYGON ((6 6, 6 6, 8 6, 8 @, 68 8, © 0))</gecRegion=
<subSampling®=1</subSamplingX=
<subSampling¥=1</subSampling¥=
<fullSwath=false</fullSwath=
<copyMetadata=false</copyMetadata>
</parameters>
</node=
<node id="Write"s

<l i

=3

2 <operator>Write</operator>
3 <50UrCes=
<sourceProduct refid="Subset"/=>
35 </sources>
36 <parameters class="com.bc.ceres.binding.dom.XppDomElement"=
37 <file=/home/ml_o8/Documents/target.dime/file=
38 <formatName=BEAM-DIMAP</formathName>
39 =/parameters>
48 </node=
41 <applicationData id="Presentation"=
42 <Description/>

<node id="Read"=>
=displayPosition x="37.8" y="134.8"/>

45 </node>

46 =node id="Subset">

47 <displayPosition x="247.8" y="135.0"/>
48 </node=>

43 <node id="Write"=

58 <displayPosition x="455.8" y="135.8"/>
51 </node>

52 </applicationData=

53 =/graphs

Obr. 29.1a Vizualizace Graphu ve VS Code

Visual Studio Code (VS Code) je popularni,opep ur ce textovli editor v
Mi crosoft. Jedn8§8 se o vikonnl a flexibiln?
D2ky sv® pSizpTsobitelnosti jap o ulo&re@n I3jkgs?l ceh |
pro programovani.

V2 ce si o nDmvipbusdmel ackapi p8tprava editoru

Naj edeme i do slogky, kde m8&me ulogenl ng§g

S
Vgi mnDme si, ge programovac?2 editor n8&8m pomé¢
mohlilépevyznat(®.1a) . Text ov® prvky jsou vyznaleny m
| ervenou a parametry jsou tmavg? | eelemé n o u .

bar vn.
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V programu SNAP si aepychsSmme2z8hal adszrgkaiy
ho. Soubor XML nalteme do VS Code.



=graph id="Graph"=
=version=1.8</version=

3 <node id="Read"=
4 =gperator=Read=/operator>
5 <50Urces/>
6 <parameters class="com.bc.ceres.binding.dom.XppDomElement">
7 <useAdvancedOptions=false</useAdvancedOptions=
i] <copyMetadata=true</copyMetadata=
9 <bandNames />
18 <pixelRegion=>8,0,2147483647,2147483647</pixelRegion=>
11 <maskNames/>

</parameters>

=/node>

4 <node id="Write">
15 =operator=Write=/operator>
16 =50Urces/=
7 <parameters class="com.bc.ceres.binding.dom.XppDomElement">
B =file=/home/ml o8/Documents/target.dim=/file=
] =formatName=BEAM-DIMAP=/formatName=
]

26 ={parameters>

21 ={node=

22 <applicationData id="Presentation"=>

23 <Description/=

24 =node id="Read"=

25 <displayPosition x="37.8" y="134.8"/>
26 ={node=

27 <node id="Write"=

28 <displayPosition x="455.8" y="135.8"/>
29 ={node=

38 </applicationData>

31 </graph=

Obr. 29.2b: Soubor XML Gréu ve VS Code
Zde mTgeme vidhDt OBkKS2bdn2 stavbu Grafu

Pro dal g2 pré&ci si k VS Code otevSeme i GP’
programu SNAR ESA SNAPi SNAP Commandine dvojklikem spustimezadame GPTh
a z2sk8me cell seznam Oper 8torT.

SpolelnhN vytvoS2me stejnl Grvafkz p$@d2og@facov §n

Obr.29. 2 c: P S &gro pplaeovad snémku Sentinell.

Stejjmkx jsme vkl 8&dali j edn@telmev ® bdlloddld i pceemoa
vp S2 k a z o gpRopesafpoeh vizkapitola Tim ziskamenformace jak zadavat hodnoty
pr osVYSCedk:?



<graph id="Graph"=
<wersion=1.8</version>
<node id="Read">
<operator=Read</operator>
<sources/>
<parameters class="com.bc.ceres.binding.dom.XppDomElement">
<usefdvanceddptions>false</useAddvanceddptions>
<copyMetadata=true</copyMetadata>
<bandNames />
<pixelRegion=8,8,2147483647,2147483647</pixelRegion=
<maskNames/>
</parameters>
</node>

o

<node id="Write">
<operator=Write</operator>
<s0Urces/=
=parameters class="com.bc.ceres.binding.dom.XppDomElement"=
<filex/home/ml_oB/Documents/target.dim=/file=
<formatName=BEAM- DIMAP</formatName=
=/parameters=
</node>

<applicationData id="Presentation"=
<Description/>
<node id="Read"=
<displayPosition x="37.8" y="134.8"/>
</nodes

<node id="Write"=
<displayPosition x="455.8" y="135.8"/>
</nodes
</applicationData=
</graph=

Obr.29. 2d: Zad§G&pha. prvkT v

Mezi Operatory Read a Write budeme vkladaa | ¢ 2 ryd| p2esnliSeiz 8D.2d.

Po Operéatoru Writdl 2 s)| nthme2sekci applicationDatdo kteréb u d e me
oper 8tor T, aby geGrafBuidem(t 2 §)i ok 8

Nasledujici proces:

uk g8zal

S

V GPT zjistime parametry operatorupomdci, p S2 kl ad postupu
Poté a | neSobsetem:

gpt subseth
A bude

n§s

z aj ktmeart § AGegsh DdBoraf] § s t

<graph id=%SomeGraphld">
<version>1.0</version>
<node id="someNodeld">
<operator>Subset</operator>
<sources>
<source>${source}</source>
</sources>
<parameters>
<sourceBands>string,string,string,
<tiePointGrids>string,string,string,
<region>rectangle</region>

...</sourceBands>
...<ltiePointGrids>

zad§8vat d

prvn:



<referenceBand>string</referenceBand>
<geoRegion>geometry</geoRegion>
<subSamplingX>int</subSamplingX>
<subSamplingY>int</subSamplingY>
<fullSwath>boolean</fullSwath>

<copyMetadata>boolean</copyMetadata>

</parameters>
</node>
</graph>
Z toho budemetop@&s$Sebovat jen tu

<node id="someNodeld">
<operator>Subset</operator>
<sources>
<source>${source}</source>
</sources>
<parameters>
<sourceBands>string,string,string,...</sourceBands>
<tiePointGrids>string,string,string,...</tiePointGrids>
<region>rectangle</region>
<referenceBand>string</referenceBand>
<geoRegion>geometry</geoRegion>
<subSamplingX>int</subSamplingX>
<subSamplingY>int</subSamplingY>
<fullSwath>boolean</fullSwath>
<copyMetadata>boolean</copyMetadata>
</parameters>
</node>

DaleM og2 me node bl ok doNaggeho2 XK ye, VE3b@odg:
byly na stejné arovni.



<graph id="Graph®=
«wersion=1.8</version=
<node id="Read"=
=pperator=Read</operator>
<sources/=
=parameters class="com.bc.ceres.binding.dom.xXpplomElement">
<useAdvancedOptions>false</useAdvancedOptionss
=copyMetadata=true=/copyMetadata=
9 <handNames />
18 <pixelRegion=8,0,2147483647,2147483647</pixelRegion=
<maskNames />
=/parameters>
=/node=
D—

Sl EOLA L R e

-]

= el el il =]
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node id="someNodeld">

18 =pperator=5ubset=/operator=

19 <SO0UrCes>

28 =source=${sourcel=/source=

21 </sOUrces>

22 <parameters>

23 <sourceBands=string,string,string, ...</sourceBands=>
24 =tiePointGrids=string,string,string,...=/tiePointGrids=
25 <region=rectangle</region>

26 =referenceBand=string=/referenceBand>

27 <geoRegion=geometry</gecRegion=

28 =subSamplingX>int=/subSamplingX=

29 <subSamplingY>int</subSampling¥=

38 =fullSwath=boolean</fullSwath=

31 <copyMetadata=boolean</copyMetadata=

32 =/parameters>

33 </node=

Obr. 29.2e:Ukazka mezery bloku.

MTge se sts8&8t, ¢ge po vliogen2 bloku do XML, ne
(I 2s)ioizAbr.292eTo se naprav2 vibRNrem cel ®ho bl ol
cely blok posuneme o jedfiume zer ud dol eva. Pokud vybranil b
kus doprava tak poWkAwsncigABhou zm8| kneme na

Do i d nap? g ezkratkuydebHe emomemsenb[oj e me s a mi url it n8§
ktera bude fungovat jako Subséta k 0 z dr 0] S i url 2me Read, pon
Read vegel pooRubBebh@gefakovop voSeti®thd SNAP.

<sourceProduct refid="Read"/>

Protoge si nebudeme pS&t pS2mo urlit jak§ p
parametr sourceBands a t o t2 mto zpTsobem:

Z: <sourceBandsstring,string,string,.</sourceBands>

Na: <sourceBands/>

StejnD vyrug?2 me i

<tiePointGridsstring,string,string, .</tiePointGrids>

Na <tiePointGrids/>

Region nastavimea 0,0,0,0

Ref erence Band «wrefgeaceBpAadi>8 me, t ak ge

Ale parametr, ktery nas bude zajimat j e o pSutb sSeutb speotu.§ a flaBastavenv pr v ®
oblastizdmuM2 st o geometry vliog2?me nagi oblast z§]j

Misto <geoRegiongeometry/geoRegion>

VI o ¢ 2gaoRegionPOLYGON ((16.485 49.862, 16.134 49.862, 16.134 49.714, 16.485
49.714, 16.485 49.862)geoRegion>



SubSamplingX a Y natavime na 1

FullSwath nastavime na false

A copyMetadata na true

Jakmile m&me parametry nastaven®, pSid&me do
<nodeid="Subset>

<displayPositiorx="42.0"y="139.0'/>

</node>

Takge npopRioci&8mn2b Bddsed§a @rSasfl edyopad®2f:vi z Obr

<graph id="Graph"=
<version=1.8</version>
<!-- Prvni operator --=
<node id="Read">
<operator=Read</operator>
<souUrces/=
<parameters class="com.bc.ceres.binding.dom.XppDonElement">
<formatName/>
<sourceBands/>
<sourceMasks/=
=useAdvancedOptions=false</useAdvancediptions=>
=file>target</file>
<copyMetadata=true</copyMetadata=
</parameters>
</node>
<!.. Operator Subset --»
<node id="Subset”=
<operator=Subset</operator=>
<50UrCes>
<sourceProduct refid="Read"/>
</sources=
<parameters class="com.bc.ceres.binding.dom.XpplomElement">
<sourceBands/=
<tiePointGrids/>
<region=8,8,0,0</region>
<referenceBand/>
<geoRegion=POLYGON ((16.485 49.862, 16.134 49.862, 16.134 49.714, 16.485 49.714, 16.485 49.862))</gecRegion=
<subSampling¥>1</subSamplingX>
<subSampling¥>1</subSamplingY¥=
<fullSwath=flase</fullSwath=
<copyMetadata=true</copyMetadata=

S DO 0 el LN e L R e
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2 </parameters>

3 </node>

5 <!.. Sem se budou postupné pfidavat dalsi operatofi --=
o

8

9 <node id="Write"=

48 <pperator=Write</operator=>

41 <sources/>

42 <parameters class="com.bc.ceres.binding.dom.XpplomElement">
43 =file=/home/ml_oB/Documents/target.dim=/file>
44 <formatName>BEAM-DIMAP</formatName>

45 </parameters>

46 </node>

48

49 <!-- Sekce tvorby dlaidice -->

58 <applicationData id="Presentation"=

51 <Description/=

52 <node id="Read"=>

53 <displayPosition x="37.8" y="134.6"/>
54 </node>

55

56 <!.. Pryné nastavime pfibliZnou hodnotu
57 po spusténi Grafu v Graph Builderu se umisténi dlaZdice upfesni. --»

58 <node id="Subset”=

59 =displayPosition x="42.8" y="139.8"/>

68 </node=>

61

62 <!-. a sem se budou postupné pridavat dlazdice --»
63

64 <node id="Write"=

65 <displayPosition x="67.8" y="164.8"/>
66 </node=>

67 </applicationData>

68 =</graph>

|
Obr.29. 2f: Pr TbNgn8 podoba bl oku po ¥pravhlD par:
Dal g2 Oper8&8§tory pSid&me n&sledovnh:



VkladaniTerrianCorrection
<node id=TerrainCorrectiori>
<operator>TerraiwCorrection</operator>
<sources>
<sourceProduct refidSubset/>
</sources>
<parameters classedm.bc.ceres.binding.dom.XppDomElenient
<sourceBands/>
<demName>SRTM 3Sec</demName>
<externalDEMFile/>
<externaDEMNoDataValue>0.0</externaDEMNoDataValue>
<externalDEMApplyEGM>true</externalDEMApplyEGM>
<demResamplingMethod>BILINEAR_INTERPOLATION</demResamplingMethod>
<imgResamplingMethod>BILINEAR_INTERPOLATION</imgResamplingMethod>
<pixelSpacingIinMeter>10.0</pixelSpacinginMeter>
<pixelSpacingIinDegree>8.9831528411952FsHpixelSpacinginDegree>
<mapProjection>GEOGCS[&quot;WGS84(DD)&quot;,
DATUM[&quot;WGS84&quot;,
SPHEROID[&quot;WGS84&quot;, 6378137.0, 298.257223563]],
PRIMEM[&quot;Greenwich&quot;, 0.0],
UNIT[&quot;degree&quot;, 0.017453292519943295],
AXIS[&quot;Geodetic longitude&quot;, EAST],
AXIS[&quot;Geodetic latitude&quot;, NORTH],
AUTHORITY[&quot,EPSG&quot;,&quot;4326&quot;]]</mapProjection>
<alignToStandardGrid>false</alignToStandardGrid>
<standardGridOriginX>0.0</standardGridOriginX>
<standardGridOriginY>0.0</standardGridOriginY>
<nodataValueAtSea>true</nodataValueAtSea>
<saveDEM>true</saveDEM>
<savelatLon>false</savelLatLon>
<savelncidenceAngleFromEllipsoid>false</savelncidenceAngleFromEllipsoid>
<savelocallncidenceAngle>false</savelLocallncidenceAngle>
<saveProjectedLocallncidenceAngle>false</saveProjectedLocallncidenceAngle>
<saveSelectedSourceBand>true</saveSelectedSourceBand>
<savelLayoverShadowMask>false</savelLayoverShadowMask>



<outputComplex>false</outputComplex>
<applyRadiometricNormalization>false</applyRadiometricNormalization>
<saveSigmaNought>false</saveSigmaNought>
<saveGammaNought>false</saveGammaNought>
<saveBetaNought>false</saveBetaNought>

<incidenceAngleForSigmaO>Use projected local incidence angle
DEM</incidenceAngleForSigma0>

<incidenceAngleForGammaO>Use  projected local incidence angle
DEM</incidenceAngleForGamma0>

<auxFile>Latest Auxiliary File</auxFile>
<externalAuxFile/>
</parameters>
</node>

A pozici dlagdice:
<nodeid="Terrain-Correction*

<displayPositiorx="47.0"y="144.0'"/>
</node>
Fi | t r(Spgcklerhiiter)
<node id¥SpeckleFilter">
<operator>Specki€ilter</operator>
<sources>
<sourceProduct refid¥errain-Correction’/>
</sources>
<parameters classedm.bc.ceres.binding.dom.XppDomElenient
<sourceBands/>
<filter>Lee Sigma</filter>
<filterSizeX>3</filterSizeX>
<filterSizeY>3</filterSizeY>
<dampingFactor>2</dampingFactor>
<estimateENL>true</estimateENL>
<enl>1.0</enl>
<numLooksStr>1</numLooksStr>
<windowSize>7x7</windowSize>
<targetWindowSizeStr>3x3</targetWindowSizeStr>
<sigmasStr>0.9</sigmaStr>
<anSize>50</anSize>

from

from



</parameters>
</node>
Pozice v Grafu:
<nodeid="SpeckleFilter">
<displayPositiork="52.0"y="149.0'7>
</node>
BandMaths:
<nodeid="BandMaths>
<operatorBandMaths/operator>
<sources>
<sourceProduatkefid="SpeckleFilter"/>
</sources>
<parameterslass="com.bc.ceres.binding.dom.XppDomElement"
<targetBands>
<targetBand>
<nameXRVI</name>
<type>float32</type>
<expressiong4 * Amplitude_VH) / (Amplitude_VV + Amplitude_VHR/expression>
<description/>
<unit/>
<noDataValue8.0</noDataValue>
</targetBand>
</targetBands>
<variables/>
</parameters>
</node>
Dl agdi ce:
<nodeid="BandMaths>
<displayPositiorx="57.0"y="154.0"">
</node>

BandMerge:
<nodeid="BandMerge*

<operatorBandMerge&/operator>
<sources>
<sourceProduatefid="SpeckleFilter"/>



<sourceProduct.fefid="BandMaths/>
</sources>
<parameterslass="com.bc.ceres.binding.dom.XppDomElement"
<sourceBands/>
<geographicError:.0E-5</geographicError>
</parameters>

</node>

DIl agdi ce:

<nodeid="BandMerge>
<displayPositiorx="62.0"y="159.0'/>

</node>

Write:

<nodeid="Write">

<operator¥\Vrite</operator>

<sources>
<sourceProduatfid="BandMerge’>
</sources>
<parameterslass"com.bc.ceres.binding.dom.XppDomElement"
<file>’homel ¢ i vD&duradnts/target.dinifile>
<formatNameBEAM-DIMAP </formatName>
</parameters>

</node>

DIl agdi ce:

<nodeid="Write">
<displayPositiork="67.0"y="164.0"7>

</node>

Vgdkdygupr av uj e meedito® gak Kemtraldprovadimev e S NAP U, pSes
Builder.

Kontrolai N a | t @rafido SNAPw uvidime nasleduji¢Obr. 29.29):



File Graphs
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Read Subset  Terrain-Correction Speckle-Filter BandMaths BandMerge  Write

Source Product
MName:
S1A_IW_GRDH_15DV_20230704T050856_20230704T051021_049265_05ECAS_D165

Data Format: Any Format

Advanced options

Load %\\/ Clear @7 MNote & Save @ Help [> Run

Obr. 29.29g: Zobrazeni Grafu ve SNAP pro kontrolu.

Ny n2 poldMnge 2l a gtdaigcein2 m do
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210AKRt G ¢l WWE=ZW] I ¢ne

Stejnim zpTsobem se tvoS2 zpracovgn2 satelit
Tvorba Grafu pomogirogramu SIAP:

Zal nt@mme gvey tsvi o S 2 Gnaphvprogramu SIAP. Nastroj naleznemgod ikonou

ot

,nebg ej mT ge meo miadzeédt.Rlfat.N Pot ® n8&stroj GraphB

File Edit Wiew Analysis Layer WVector Raster Optical Radar' Window Help

Obr. 210a Vyhledani nastroje GraphBuilder.

Budemepostupovat analogickyN2 gievi z obr . 2.4.6.3b tektwdkaz ne
mT g e mie djéiktzakladni zpracovardptického snimkw y p a d § . U opse cklch
poug?vjajo?p ed \Bdo KRepioject a Resample.

21018 Gl CqVY!l WANUGI YT U#Hq

Jedn8 se 0o proces, kterT, mDn2 pr(b3s)bTenot ou r e
oper 8tor se poug?2vs8 k pSevodu sn2zmkT z jedno
f Transfor mac®epmjecbPad §itor pSepol 2t&§vs souSad
syst®mu do nov®ho syst ®mu, cog mTge =zahrn
WGS84).

1 Zachovani geometrie Cilem je zachovat geometrické vlastnosti obrazu, aby se zajistilo,

ge objekty na sn2mku jsou sprg8&vnhbD um2stBDny

21028 Gl Cq VYl WAt ¢ G GO

Resample,@b o | i pSeglvzoljde o § mZx e s prosterovérrolz | mi@rezn 2 obr
cog mTge zahrnovat zmengen2 nebo zvRDtgen2 ve

f ZmNDna rozRegample oper8&§tor pSepol2t8&§vE he
rozligen2. To mTge zahrnovat interpolaci,
z8kl adnD okoln2ch pixelT.

1 RTzn® mettxdytuj2 rTzn® metody pSevzorkov
kubick8 interpolace nebo nejbligg?2 soused

VI og2 me dl algvdd oc i h |Sauvbns2eht o FoajedemeagAddchdile na Rasterg
a klikneme na Subset.

Pot ® pSi d§ mlev kikedp hlavrjihe okna grafu, nalememyiga Add, dale na
Raster, Geometric a klikneme na Reproject.

PodobnhD postupujeme u Resampl e.
PSi d 8§ me BandMa tobanajdemeBskaiegdvicRastee

Nakonecpr opoj 2 me dl agdi ce. pZSSumset, Reproead, Rédanpld, a |
BandMaths, BandMerg&esample do BandMerge a poté do Write viz 8d0.2ahotového
grafu.



File Graphs

P

Read Subset Reproject Resample BandMaths BandMerge write

Source Product

Name:
[1] 52B_MSIL2A_20250613T100029_NO511_R122 T33UWR_20250613T135823 N
Data Format: Any Format b

Advanced options

E‘ Load %’\:-; Clear | [& Mote g‘ Save @ Help [:T} Run

Obr. 210.2a Graphi Sentinel 2 (opticka data).

DobrT m zal §t ke nystjinek andblast zaju pSrn@@vmeerk pabd s € He d A «
SNAP' timto krokem zamezimehybow h | §,d) k&Grgphu chybi vstupni snimekOblast
z8) mu mTgeme dodat ,pesz&alDjPi pSeesko|tid hkutoko Stk

Subsetnastavuijemes t e j NN | ak ophupr® radatove smink{Benthel dx e d y , ge
vl og2me nage souSddns)gae 2vee K IGaogndphicuCoorditdies
(I 2 s)Ii viz obr. 210.2h



Read Subset  Reproject Resample BandMaths BandMerge  Write

B7

B
v| Copy Metadata @

Pixel Coordinates ® Geographic Coordinates
Reference band: B1

POLYGON ((16.485 49.862, 16.134 49.862, 16.134 49.714, 16.485 49.714, 16.485 49.862)) @ Update

Obr. 210.2h Subset WKT souSadni ce.
PSejdeme na opezGbt2l0.2c Reproj ect

oo

Read Subset Reproject Resample BandMaths BandMerge Write

Coordinakte Reference System (CRS)
@) Custom CRS

Ceodetic datum:

Projection: Geographic Lat/Lon (WCS 84) @ W

Predefined CRS

Oukput Settings

Mo-data value: MNaM

Resampling method: Mearest @ W

Center longitude:  16°18'35"E

| Preserve resolution | Reproject tie-poink grids @

Qutput Information |
Scene width: 3890 pixel =
Scene heighk: 1690 pixel Center latitude: 49°4717" N

CRS: WCS84(DD) Show WET

Load %\'} Clear | & Note & Save @ Help > Run

Obr. 210.2c Operator Reproject.

Zde si Izenastavit vystupns ou Sadsiytc®m T dI(le2 sWicoWY pr dss seSe d n 2
nastavuj?2 dal:gacpav g mgtarkgrz |hjogdenoo2t y se maj 2 p
budou cihNo-Hajvaluelt2 s)ijak2m zpTsobem se bude pSev
(I 2 s T Resakipling methodye spodn2 | §sti n8m oper 8tor uk
kterymi budeme nadéle pracovat.

PSes un e Resamplé vizdobr. 210.2d



Ea

Read Subset Reproject Resample BandMaths BandMerge Write

Define size of resampled product @
B4 R

®) By reference band from source product: Resulting targek width: 3890

Resulting target height: 1630

By pixel resolution (in m):

Define resampling algorithm @

Upsampling method Mearest W
Downsampling method First i
Flag downsampling method First w
Advanced Method Definition by Band
Resample on pyramid levels (for Faster imaging)
E‘ Load 9{'} Clear | [ Moke I% Save @. Help |:“.> Run

Obr. 210.2d Operator Resample.

V hornim S&§dku , gokutl selvgberep ¥ v n 2 ,Mméng masirejtt mo g n 2 nast a\
pSevzorkov8n2 dl e nageteg vw\liohWiat gagnpktessamaz e s n
prostorov® npxlniapgesd k| @ m4.

Ve spod(n?2 skheSnast@ijal gor i t mus p rBod ggnSBe kazgerxkep eus§ n 2 .
zakladni(defaultninast aven2 j e nejvhodnDjg2.

Pro n8§g pS2kl ad siindexNp\dT Viztolg.®H.2e/y BandMat hs

Nastav2me n8zev indexu (l2slo 1), ze z8kl adu
nen2 tSeba mDnit (|l 2slo 2).
D8l e m8&8me dvhD mognosti, jak vpisovat rovnici

nebo pomoc? editoru (|l2slo 3).
Editor je sivwegwrl02fe t $S2 | §st 2
(L2 sdvggekt)hna p8sma, kter8 jsou k dispozici

(L2siljoso2u) nepoug2vanbj g2 matematick® znaky s

dal g2 znaky a funkce.

Kdyg jednou LM klikneme na p8smo (l2slo 1),
t

zpTsobem mTgeme fdfnaklikato rovnici NDVI . N e
pougit2z znakT.



Read Subset Reproject Resample BandMaths BandMerge Write
Target Band: MDWVI
Target Band Type: float32
Band Unik:

No-Data Value: 0.0 _
Expression: (B3 - B4) / (B3 + Bd) .

@ Edit Expression...

Load %C; Clear M Moke & Save @' Help |} Run

Obr. 210.2e Vpisovani rovnice indexu NDVI.

Arithmetic Expression Editor

Data sources: Expression:

Bl @+a@ (B8 - B4) / (B8 + B4) —.
B2 @ @ @-a@ 5
B3 @* @

B4

85 @sa@

BE (@l

B7 Constants. .. w

B2 Operators... @ ~

+| Show bands Functions. .. W

| Show masks

Ok, no errars.

Help
Obr. 210.2f Arithmetic Expression Editdr vpisovani rovnic.

Do BandMer ge n 8ap 8w sntao zp snimkipamaiciedno novpasmo
NDVI.

V poslednim operatoru Writaastavujeme nazev vystupniho snimtandadni nazev je

sl ogen z n8zvuduop téhop aperatay Reprojech b Resampleiz obr.
2.10.2¢9 (Il 2slo 1 a 2).



Target Product

Mame:
projected_Subset_52B_MSILZA_20250613T100025_N0O511_R122_T33UWR_20250613T135823_resampled

Save as:| BEAM-DIMAP e @ E

Directory:

[cesta/kamy/se/ma/upraveny/snimek/ulozit

E' Load %:; Clear | & Note IE Save @ Help [> Run

Obr. 210.2g Nastaveni jméno cilového produktu.

Ag m&nmfhoGroal a bez chyb, ty by n&m SNAP zah
N8§gfPustt.Sn2 mek seMma8dipsb Pyt ® v oipie ob8 216.2gu  Wr i t
(1l 2sl o 3).

2.10.3N 2 Y | ArBW-epRUWI 1J 0 W=
U tvorby XML postupuj eme <sehtiegflnD jako u zprac

Uk8geme si n o \R&rogotaRempesspdimnocd GPRT
S GPT dostaneme operéator ve stavu proUpzavis 2 k azov ® 2808}t ky ( Obr .



Obr.2.10.3a: GPT dotaz na operatBeproject
Vytageng§ bperétoru Repidjectk
<node id=SomeNodelt>

<operator>Reproject</operator>

<sources>
<source>${source}</source>
<collocateWith>%${collocateWith}</collocate With>

</sources>

<parameters>
<wktFile>file</wktFile>
<crs>string</crs>
<resampling>string</resampling>
<referencePixelX>double</referencePixelX>
<referencePixelY>double</referencePixelY>
<easting>double</easting>
<northing>double</northing>
<orientation>double</orientation>
<pixelSizeX>double</pixelSizeX>



<pixelSizeY>double</pixelSizeY>
<width>integer</width>
<height>integer</height>
<tileSizeX>integer</tileSizeX>
<tileSizeY>integer</tileSizeY>
<orthorectify>boolean</orthorectify>
<elevationModelName>string</elevationModelName>
<noDataValue>double</noDataValue>
<includeTiePointGrids>boolean</includeTiePointGrids>
<addDeltaBands>boolean</addDeltaBands>
</parameters>
</node>

Pro nage %Y ely nebude me al@naassttaavwo?vnaet

<nodeid="Reproject>

<operatorReprojeck/operator>

<sources>

<sourceProductkefid="Subset/>

</sources>

<parameterslass"com.bc.ceres.binding.dom.XppDomElement"

<wktFile/>

<crs>EPSG:4328/crs>

<resampling¥earest/resampling>

<referencePixelX/>

<referencePixelY/>

<easting/>

<northing/>

<orientation/>

<pixelSizeX/>

<pixelSizeY/>

<width/>

<height/>

<tileSizeX/>

<tileSizeY/>

<orthorectify>alse</orthorectify>

<elevationModelName/>

Ovpgeer c8ht noyr

P



<noDataValueXNaN</noDataValue>
<includeTiePointGridstrue</includeTiePointGrids>
<addDeltaBanddalse</addDeltaBands>
</parameters>
</node>
VDt gi nu par amdt>rmfi oz regparstettixm? me
Resampl e pomonz?z t®RThtjoe palrcaget r T:
<node id=SomeNodelt>
<operator>Resample</operator>
<sources>
<sourceProduct>${sourceProduct}</sourceProduct>
</sources>
<parameters>
<referenceBand>string</referenceBand>
<targetWidth>integer<¢argetWidth>
<targetHeight>integer</targetHeight>
<targetResolution>integer</targetResolution>
<upsampling>string</upsampling>
<downsampling>string</downsampling>
<flagDownsampling>string</flagDownsampling>
<resamplingPreset>string</resamplingPreset>
<bandResamplings>string</bandResamplings>
<resampleOnPyramidLevels>boolean</resampleOnPyramidLevels>
</parameters>
</node>
Pro nage Y ely opRt bude stalit jen | 8st wupr
<nodeid="Resample>
<operatorResample/operator>
<sources>
<sourceProduatefid="Reproject/>
</sources>
<parameterslass"com.bc.ceres.binding.dom.XppDomElement"
<referenceBand/>
<targetWidth/>
<targetHeight/>



<targetResolutiont00</targetResolution>
<upsamplingMearest/upsampling>
<downsampling®#irst</downsampling>
<flagDownsampling®irst</flagDownsampling>
<resamplingPreset/>

<bandResamplings/>
<resampleOnPyramidLevelsre</resampleOnPyramidLevels>

</parameters>
</node>
Cell upravenl S2 Graph v tX\i thbou dhea svt yapraechatmin §

do parametru <geoRegion></geoRegion> viogz2r
((16.485 49.862, 16.134 49.862, 16.134 49.714, 16.485 49.714, 16.485 49.862)),

v parametru to bude pak nastavan& s |: e<geoR@gion> POLYGON ((16.485 49.862,
16.134 49.862, 16.134 49.714, 16.485 49.714, 16.485 49.862)) </geoRegion>:

<graph id=Graph™

<version3.0</version>

<nodeid="Read>

<operatorReacd/operator>

<sources/>
<parameterslass"com.bc.ceres.binding.dom.XppDomElement"
<useAdvancedOption$alse</useAdvancedOptions>

<file>/kde/je/snimek/ulozeny/S2B_MSIL2A_20250613T100029 N0511 R122 T33UWR_2
0250613T135823.zigfile>

<copyMetadatatrue</copyMetadata>
<bandNames/>
<pixelRegion®,0,10980,1098¢ pixelRegion>
<maskNames/>

</parameters>

</node>

<nodeid="Subset>
<operatorsubset/operator>

<sources>

<sourceProductkfid="Read’>

</sources>
<parameterslass"com.bc.ceres.binding.dom.XppDomElement"



<sourceBands/>

<tiePointGrids/>

<region>0,0,0,&/region>
<referenceBand&1</referenceBand>
<geoRegion></geoRegion>
<subSamplingX2</subSamplingX>
<subSamplingY2</subSamplingY>
<fullSwath>false</fullSwath>
<copyMetadatatrue</copyMetadata>

</parameters>

</node>

<nodeid="Reproject>
<operatorReprojeck/operator>

<sources>

<sourceProduatkefid="Subset/>

</sources>
<parameterslass"com.bc.ceres.binding.dom.XppDomElement"
<wktFile/>

<crs>GEOGCSE&quot;WGS84(DDgquot;,

DATUM][ &quot;WGS84&quot;,
SPHEROIDRquot;WGS84&quot;, 6378137.0, 298.257223563]],
PRIMEM[&quot;Greenwicl&quot;, 0.0],

UNIT[ &quot;degre&quot;, 0.017453292519943295],
AXIS[&quot;Geodetic longitud&quot;, EAST],
AXIS[&quot;Geodetic latitud&quot;, NORTH],
AUTHORITY[&quot,EPS&quot;,&quot;4326&quot;]| </crs>
<resamplingMNearest/resampling>
<referencePixelX/>

<referencePixelY/>

<easting/>

<northing/>

<orientation/>

<pixelSizeX/>

<pixelSizeY/>

<width/>



<height/>

<tileSizeX/>

<tileSizeY/>

<orthorectify>false</orthorectify>
<elevationModelName/>
<noDataValueNaN</noDataValue>
<includeTiePointGridstrue</includeTiePointGrids>
<addDeltaBanddalse</addDeltaBands>
</parameters>

</node>

<nodeid="Resample*
<operatorResample/operator>

<sources>

<sourceProduatefid="Reproject/>

</sources>
<parameterslass"com.bc.ceres.binding.dom.XppDomElement"
<referenceBand®4</referenceBand>
<targetWidth/>

<targetHeight/>

<targetResolution/>
<upsamplingMearest/upsampling>
<downsampling®irst</downsampling>
<flagDownsampling¥irst</flagDownsampling>
<resamplingPreset/>

<bandResamplings/>
<resampleOnPyramidLevelftse</resampleOnPyramidLevels>
</parameters>

</node>

<nodeid="BandMaths®*
<operatorBandMaths/operator>

<sources>

<sourceProduatefid="Resample/>

</sources>
<parameterslass"com.bc.ceres.binding.dom.XppDomElement"
<targetBands>



<targetBand>

<namex3DVI</name>

<type>float32</type>

<expression¢B8 - B4) / (B8 + B4x/expression>
<description/>

<unit/>

<noDataValue8.0</noDataValue>
</targetBand>

</targetBands>

<variables/>

</parameters>

</node>

<nodeid="BandMerge*
<operatorBandMerge&/operator>

<sources>

<sourceProduatefid="Resample/>
<sourceProduct.fefid="BandMaths/>
</sources>
<parameterslass"com.bc.ceres.binding.dom.XppDomElement"
<sourceBands/>
<geographicError:.0E5</geographicError>
</parameters>

</node>

<nodeid="Write">

<operator¥Vrite</operator>

<sources>

<sourceProductfid="BandMerge/>
</sources>
<parameterslass"com.bc.ceres.binding.dom.XppDomElement"

<fle>l cestal/ kam/ se/ m§/ upravenl/sn2mek/ulogit/ pi
T100029_NO511 R122 T33UWR_20250613T135823 resampledfier

<formatNameBEAM-DIMAP </formatName>
</parameters>

</node>

<applicationDatad="Presentatior#



<Description/>

<nodeid="Read">
<displayPositiorx="18.0"y="21.0"/>
</node>

<nodeid="Subset*
<displayPositiorx="97.0"y="71.0"/>
</node>

<nodeid="Reproject>
<displayPositiorx="144.0"y="137.0"/>
</node>

<nodeid="Resample*
<displayPositiork="201.0"y="185.0"/>
</node>

<nodeid="BandMaths>
<displayPositiork="339.0"y="98.0"/>
</node>

<nodeid="BandMerge*
<displayPositiorx="419.0"y="187.0"/>
</node>

<nodeid="Write">
<displayPositiorx="535.0"y="191.0"/>
</node>

</applicationData>

</graph>
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najednou.Pr o demonstraci b u d efemeprogpragavanivradarovyeh na g 2
sn2mkT.
V horn2 1 i gt Djsoud \pM omajipankus aiNeAV/PS2t aut omati zaci
(Batch Processing
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1 b u WM naikonu -
1 nebo LMnaNastroje (Tools) a v nabideejdeme také Batch Processiodr. 211a)



Tools Window Help

b W

Obr. 211a : Um2 st NDn?2
Kdy ¢

ng8stroje Batch Processing.
o tnéstrofBatch érocessing, uvidime nasledujici oknoéz obr. 211b:

) :-'i‘::? o Batch Processing

F|'l Graph _-

I/O Parameters

File Mame Type Acquisition Track Orbit

Run remote Load Graph Close

Obr. 211b: Interface nastroje BatchProcessing.
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 Kd ybgchomc ht NI ipouzeyelekciatak k1 i kneme nBMag od it el n
dr g en? LMKiotdz Tn 8Aeme na posledshimek kteryjsme si vybraliTakto
se n8m vyberou vgechny sn2mky mezi prvn?2n

1T Pokud by Vv nag? sel ekci byl sn2menk nebo
klavesnici CTRLaM z m8 | knout na sn2mek v selekci ;
udDI 8me nacdnesinmSelelciecark se n8m pSid8§8 k sel ek

Add Product

Look In: | B® Batch_input_Files

GRDH_15DV_20220407T164331_20220407T164356_042670

CRDH_15DV 20416T050946_20220416T051011_042794_051B8E_95E3.zip
CRDH_15DV_20220415T164332_20220415T164357_042845_051D2F_CAAB.zZIp
GRDH 205227050948 0522T051013_043319_052C50_287D.zip
20603T050949_20220603T051014_043494_053176_ESBF.zip
20615T050250_20220615T051015_043665_0536B1_1277.zip

7217050952 0721T051017_0441%4_05465E_F808.zip
230423T051017_048219_05CC48_39AE.Zip
20230525T05101%_048744_05DCB8_F&51.zip
5_20230622T051020_042024_05E74C_3%AF zip

\ 20230704T051021_049269_05ECAS_D165.zZip
CGRDOH_15DV_2023 5 35 7_20230716T051022_049444_05F214_E234.zip
GRDOH_15DV 0230728T051023_0459612_05F775_15DA.zip
CRDH_15 240420T164408_053520_067EDE_CB4F zip
CGROH_15DV 0240511T051023_053819_068A55 DCES.zip
GRDOH_15DV 57_20240604T051022_054169_06966C_6BFF zip
CRDH_15DV 20240701 T164406_054570_06A458 F184.zip
CRDH_15 56_20240710T051021_054654_06A8A4_8F01.zip
CRDH_15 55_20240722T051020_054865_06AEB3 6108.zip

L=y
-
L=
-
L=
-
L=y
-
L=
-
L=
-
(=
-
L=
-
L=}
-
o )
514
L=
-
L=}
-
(=
-
L=
-
L=}
-
(=
-
L=
-
L=}
-
[
-

>

File Mame: ""S1A_IW_GRDH_15DV_20240722T050955_20240722T051020_ 054869 _06AEB3_6108.zip"

Files of Type: e

@ Cancel

Obr.211c:Okno pro pSid&§ven2 produktT.

Okno na pSi (berwgln)?2 mH2mBKol i k ugi tADeamehk wi as
(u | Pedswaatna vichoz2 pozici MKl ongakyye ns ep ofhi2pt kad u
| 2s)in&s2vr §t2 o pPwjdlikemlLMw olvle&v miamtsokonglk u se po:
0 Yar ov e RK ddyodp Scetdeuv. $e me s Imivghéeamey M leyc h npouzetye b o

které chcemea p o z m§ (| k rs)iseoharB@dfiraji snimky datch Processing.

Poté se vracime duéstrojeBatch Processingviz obr. 211d:



Batch Processing

File GCraphs

I/O Paramekters

File Narme Type Acquisition Track Orbit

514_IW_GRDH_15DV _2... GRD 07Apr2022 42670 +
51A_IwW_GRDH 15DV 2. GR 164pr2022 427 .
S1A_IW G SDV 2. GF 194 y 42@ o
S1A_IW_GRGrT 1SDV_2.. GR 22Mayeo22 43319
514_IW_GRDH_15DV _2... GRD 03Jun2022 43494 =
S51A_IW_CGRDH_15DV 2. GRD 15Junz2022 22 43665
514_IwW_CRDH_15DV_2... GRD 21Jul2022 22 44194 @
514_IW_GRDH_15DV _2... GRD 238pr2023 22 48219
S51A_IwW_CGRDH_15DV 2. GRD 29May2023 22 48744
514 _IwW_CGRDH_ 15DV 2. GRD 22Jun2023 22 49094 @‘
514_IwW_CGRDH_15DV_2... GRD 04Jul2023 22 49269
S1A_IW_GRDH_1SDV_2.. GRD 16Jul2023 22 49444 L
S51A_IW_CGRDH_15DV 2. GRD 28Jul2023 22 49619
514_IwW_CRDH_15DV_2... GRD 208pr2024 73 53520 g
S1A_IW_GRDH_1SDV_2.. GRD 11May2024 22 53819
S51A_IwW_CGRDH_15DV 2. GRD 04Jun2024 22 54165
514 _IwW_CGRDH_ 15DV 2. GRD 01Jul2024 73 54570 g
514 W _GRDH_15DV_2... GRD 10Jul2024 22 54694
S1A_IW_GRDH_1SDV_2.. GRD 22Jul2024 22 54869 %\:{
19 Products

Run remote Load Craph Close Help

Obr.211d: Strukt ur a rastrgjiBatchPrdétessingpr vk T v

Nyn2 m8me sn2mky nal t ejgjiehddajeinhT2gsd noebr§@iifd: wr o h | ®d
(L 2 s )-0azel snimku

(L 2 s)idyp shimku

(L2s)ida3 um poS2zen2? sn2mku drug?2c?

(L 2 s )-Relativni orbita

(Islo5-12sl o poSad2 obhRhu

N§g Graph pro naraeme§p6.mhd;@1r£pla(i,k22[st)lkhaﬂrﬁvée~se ns§
vi bDrov® oknmn8Gkpbdrea vymrea ®came8 n?2 irSerntimerlov i ch sn



Batch Processing : S1_spoleény_priklad.xml

File Graphs
_Terrain-Correction SDECkle-Frltero BandMaths BandMerge Write
I/O Parameters Subset
File Mame Type Acguisition Track Orbit I
51A_IwW_GRDH_15DV_2... GRD O7Apr2022 73 42670
51A_IW_GRDH_15DV_2.. GRD 16Apra022 22 42794 —_—
51A_IW_GRDH_15DV_2... GRD 194pr2022 73 42845 4}:
S1A_IW_GRDH_1SDV_2.. GRD 22May2022 22 43319
S1A_IW_GRDH_1SDV 2. GRD 03Jun2022 22 43494 -
S51A_IW_GRDH_15DV_2... GRD 15Jun2022 22 43669
51A_IW_GRDH_15DV 2. GRD 21Julz022 22 44194 ?
51A_IwW_GRDH_15DV_2... GRD 23Apr2023 22 483219
S1A_IW_GRDH_15DV 2. GRD 29May2023 22 48744 4
51A_IW_GRDH_15DV_2... GRD 22 Jun20Z23 22 49094
S1A_IW_GRDH_1SDV_2.. GRD 04Jul2023 22 49269 W
51A_IW_GRDH_15DV_2... GRD 16Jul2023 22 459444
S51A_IW_GRDH_15DV_2... GRD 28Jul2023 22 49619 i
51A_IW_GRDH_15DV 2. GRD 204pr2024 73 53520
S1A_IW_GRDH_15DV _2.. GRD 11May2024 22 53819 £
51A_IW_GRDH_15DV_2.. GRD 0dJun2024 22 54169
S1A_IW_GRDH_15DV 2. GRD 01Julz2024 73 54570 %_H
S1A_IW_GRDH_1SDV_2.. GRD 10Jul2024 22 54694 -
S1A_IW_GRDH_1SDV_2.. GRD 22Jul2024 22 54869 19 Products
Run remote Load Graph Close Help

Obr.21le: DI agdi crastrgiBachFdcessing. v

Po naQradusenanv hor nz (Il ZpdSi Dapa dl aziGdfu.Medrdo per §t
l inie znal 2, kterl oper8tor je pr Svahetakti vn?2
nebol i Readghug| hagehad) Gr a

V Operatoru Write nastavime ceskam se maji vystupni snimky ukladat.

Prokl i k8n2 m vidirechJgepek8taorln B osho GripjWtéhlg ak o u
moment se divame a kontrolujeme nastavaddliv g e . s e d 2

Pokud VvgeoBLs@kds8llefa nemS&me | ervenim textem v

g8do@Pozormiireade | e z m,u fTim spustime automatické
zpracovs8§n? vgech2esmhkymk¢E m8mpegkiyog2k tckea ou | s me

v operatoru Write.
Po spugdgtihDn2z se n8m z oohavaméhd snimiflazzsilitobrl21h kt u 81 n 1]



Batch Processing : 51_procesing.xml

File Graphs '|
Processing 4 of 19 SA IW_GRDH_15DV_20220522T050948_20220522T051013_043319_052C50_287...
|/ Parameters Subset
Terrain-Correction Speckle-Filter BandMerge BandMaths Write
Target Product
MName:

Subset_S14_IW_GRDH_15DV_20220522T050948_20220522T051013_043319_052C50_287D_TC_S

Save as:| BEAM-DIMAP v

Directory:
/homef/ml_o0/Documents/phd/2.rocnik/Agro_Knizka_vol_2/Batch_output

e

Computing raster data...

16% Cancel

Estimated 3.82 minutes remaining Run remote Load Graph Run Close 3

Obr.211f : Zpr ac o vBawhProcessitgnk T v

Ve spodih2s)ivg sizime | i gt u zn8zor Rujl2cimames] ko v 1
| asovl,jalondmbaudd e cel kovhD trvat zpracovg§n?2 snz2ml
Po dokonlen2 n8m zTstane é&oi¢ & $)ie@ncbr2tlgdokon] en

Batch Processing : 51_procesing.xml

File Graphs

Processing completed in 3.63 minutes

I/O Parameters Subset

Terrain-Correction Speckle-Filter BandMerge BandMaths Write
Target Product
MName:

Subset_S1A_IW_GRDH_15DV_20240722T050955_20240722T051020_054869_06AEB3_6108_TC_S

Save as: BEAM-DIMAP v

Directory:
/home/ml_o0/Documents/phd/2.rocnik/Agro_Knizka_vol_2/Batch_output

Run remote Load Graph Run Close Help

Obr.211lg: Dok on| en BatchRyacessing.v 8§ n2 v



3 fUtqctcHUWET WE A
Vn8sl eduj2c?2 kapitole si uk Pghmmpdporousdaadlaci p
psan? publi kace vygla verze 13.

Zal neme t 2 m, ge pSej deme n ldosmioké Agenturyu str 8§
https://step.esa.int/main/download/srdgwnload/

A stahneme si aktualni verzi progran@b¢. 3a), klineme na Main Download ve verzi-@&it
T viz Instalace Pythonu

s T s P
& oowwowo.

" SNAP Download

Obr.3a: Stagen? instalaln2ho bal?2] ku

Spustime instalatoesasnap_sentinel_windows3.0.0.exe
Welcome to the ESA SNAP Setup \;Vizard

Tl

Obr. 3b: Instalace ESA SNAP okno 1

A klikneme Next > (Obr. 3b)
Potvrd2me | icen|@br3c)podm2nky Next >


https://step.esa.int/main/download/snap-download/

License Agreement

Please r

Obr. 3c: Instalace ESA SNAP okno 2

VpS2padh, ge ji g m8&me n a,itak budene adetézanigali sist ar g2
pSejeme kompletnhD smazat ugivatedlkikdmaudta® a n e
pouze interni SNAP konfiguraci Dglete only SNAHnternal configuration data
(recommendedij. (Obr. 3d)

Obr. 3e: Instalace ESA SNAP okno 4

Na dal g?2m oknhD cestukla¥mes esih&md dmutdre?2 i nst al ovat
Next > (Obr.3e)

Dal g2 okno n8&8m uk8&8ge vIbhRDr kompeontkdhime ,v kd el
z a § k(Our.Bf}® .



Obr. 3f: Instalace ESA SNAP okno 5

Vdal g2 m oknhD nastavuj eme n 8§z e progamw Jekhame, k am s
j ak | e j izgkladuaKikneme dlext®. v

Vn8sl eduj2c2m oknhD nast av uRyetnteg n ua b ylhstpdrkor gt rnaecnm
esa_snappy Python package and configure SNAP for use With Pgthop Ses t | al 2
Browseé Vv I 0g2 me age mtu FORRrdyram Eile$®ython31®pythonexe viz

Instalace PythonyObr. 3g)

A SNAP 13.0.0

Obr. 3g: Instalace ESA SNAP okno 6

Po vliogen2, obdr g2@er3hl 8gku, kli kneme OK.

Obr. 3h: Instalace ESA SNAP okno 6.1

A klineme na Next >(Obr. 3g)
Pot® zal|l ne s#&bo3)n8 i nstal ace:



Installing

Obr. 3i: Instalace ESA SNAP okno 7

Pokuds i pSejeme aut omat i typ.@m srnamgrograntemnechameéabejiT dat o
z a @uker(Q@br.3)

4.: etup - 0.0

Select File Associations

Cancel

Obr. 3j: Instalace ESA SNAP okno 8

A na posledn2zm oknlD budeme dot8z8ni, zdal i
k programu a spustit konfiguracikogramuVg e n e z & & knmklikneneRnish (Obr.

SeNtinel
Applications
EL ]

Finish

Obr. 3k: Instalace ESA SNAP okno 9



T2m m8me ESA SNAP program ¥YspRDgnD nainstalo
program v2 o0 nagem Pythonu.

3.1 uVUqIVGCLLIRUiG]CUCHIJLLI
Vybereme si slogku, kde bud&EBESA SpAPAacovat na a

Spustime VS Code pgté 0 u gnadtauedyevizKont r ol a funk| nosti VS

V levém hornim rohu klikneme na FileOpen Fo(Odre3rla)a& vyber eme sl c
ESA_SNAR MD | i bychom konaaly Pythoriu sauldott testzpipokud ne, taki
vyt voS? me

Open File...

Open Folder... Ctri+K Ctri+Q Vi sua I St u d io C Od e
i

Open Workspace from File... Editing
Editing
Open Recent -

Add Folder to Workspace...

Start Walkthroughs

Sav * Get started with VS Code

Duplicate ice ( n File.. Cus r editor, leamn the basics, and
stai g
Save

Save As... .
¢ Leamn the Fundamentals

(™ Get Started with C# Dev Kit |Updates
Recent

? Get Started with Python De... [Updated

vert File i . N . Get Started with Jupyter N... |Updated
Close Editor Ctrl+F4 g S\

Close Window

Exit

» OUTLINE

T " Show welcome page on startup

Obr.3.1a:Nast aven2 pracovn?2 slogky pro editor VS

Pokuds | o g B m§ me tak, BesvSa&maupr Tzkumikénka a k

(& B8 «

New File..

Novy soubor nazveme test.py a na klavesnici klikneme EnteriVav n2 | 8s t i edit
automaticky otevSenl soubor test.py. Do nnj

print("Ahoj svDte")

try:
import esa_snappy



if esa_snappy:
print("fesasnappyk ni hovna nal tena")
except Exception as e:

z

print(f"Chyba pSi nal2t8n? knihovny esa sna

Pozor musime zachovat odsazeni!

Pomoc?2 vige sepsan®ho k:-du zkontrolujeme fun

Spust 2 me n Boghimprawem rofaurmpomoci ikon.
Pokud dostaneme ve s, pakngjoretutd ridedujici WizoOrz3dd. e hl § ¢

Obr.3.1b : L t e n 2konzdleeditorp u  z

A pot® zaObrBjlicakT | as:

testpy X

> OUTLINE

¥ > nmeune
X ®0A0 Spoces

Obr.3.1cHlI 8gka o Y%spRgn® kontrole modul u

T2 mto zprniSmeoekhython modul e s a _ szkoatplpvgny ad S NA
zprovoznDiDnl



File Edit Selection View Run Terminal Help

EXPL
~ OPEN EDITORS
testpy
v ESA_SNAP

te:

B

B powershell
PS C:\ESA SNAP> & /ESA_SNAP/test.py

Ahoj B3 python
Error while parsing JAL registry file "file:/C:/User: /AppData/Local /Programs/esa-snap/snap/modules/ext/org. esa. snap. snap-core/ong-
geotools/gt- rage.jar! /META-
in registry fi
iptor is already registered agai org.geotools.ColorReduction” under registry mode “rendered”
i

egistry file at line numb
ptor is already registered against the name “org.geotools.ColorInversion” under registry mode "rendered”
Error while parsing JAI registry file "file:/C: /U /AppData/Local /Programs/esa-snap/snap/modules/ext/org. esa. snap. snap-
jaitools/jt-zonalstats. jar! META-INF/regi g
Error in registry file at line number #4
ZonalStats™ under registry mode “rendered
|/AppData/Local/Programs/esa-snap/snap/modules/ g.e5a. Snap. snap-,

file at line number #4
A descriptor is already registered against the name "Vector gistry mode "rendered"
SLF43: Failed to load class "org.slf4j.impl.StaticloggerBinder
SLF43: Defaulting to no-operation (NOP) logger implementation
SLF41: See http://www.s1f4].org/codes. html#StaticLoggerBinder for fi
INFO: org.esa.snap.core.gpf.operators. tooladapter. ToolAdapterI0: Initializing external tool adapters
INFO: org.esa.snap.core.util.EngineVersionC tivator: Please check regularly for new updates for the best SNAP experier
esa snappy - knihovna nattena
PS C:\ESA SNAP> [

> OUTLINE
> TIMELINE
040 Ln 1, Col 18 haces: CRLF  {} Python

Obr.31d:Chybovs8 hl 8gen? modulu esa_snappy, infor

Kdydg vyt 8hnen@rXildnzmeémusvige pani RahSijtfja vwilitee,
Pesasnappyk ni hovndéj @l tiemtaer n2 programov® hl 8§8gky.
implementace Pythonu do SNAPu je stéle ve vyvoiji.

Pokud, ale nal BogvieO@br.3.0ebmd s § mme manu8l nN nastavi
ke SNAPUPS i i nstal aci nesspraveémsRythonkieayp s me i | a gk moh |l i
nagem manstaldvany i

EXPLS
 OPEN EDITORS
) Welcome
testpy
 ESA_SNAP

te:

TERMINAL

b3 powershell
> OUTLINE . - . B3 python
> TIMELINE

{1 py




Ot ev Se me Szkazom,a kik$emes na ikonu

A zadame instrukci:

"C:\Program Filed?ython31®python.exec "import esa_snappy; print(esa_snappy.__file_ )"

Timseo p 8 h a gr? anl @odulesa_snappyM N lbyichomdostatin N ¢ako nasledujici
viz (Obr. 3.1f)

C:\Users\ >"C:\Program Files\Python312\python.exe" —-c "import esa_snappy; print(esa_snappy.__file_ )"
Traceback (most recent call last):
File "<string>", line 1, in <module>

File "C:\Users\'  "\AppData\Roaming\Python\Python312\site-packages\esa_snappy\__init__.py", line 62, in <module>
import jpyutil
ModuleNotFoundError: No module named 'jpyutil’

Obr.3.1f Kontrola nasmRDrov8§n2 instalace esa_sn:

Timto postupenzjistime,§ 8 k u t edtage:§

"C:\User8u g i VYAppDatdRoamingPythonPython31Xsite-packages”

Dalemusime zjistitcestuki n sl ogce od SNAPuU:

Tu jsme pSi i NUsdrda g a eAppDetal dcBMPragramsesasbapbin

(m2sto ugivatel pros2m vilogt@uUsem®)o W tu pod
Dal g2m pS2kpsemabodeusé&s§diosbofgBgsunout do t @

Nap?2 ge me :\Usecsd g i "VApatdl oca\Programgesasnapb i n " a zm8]| kn
Enter. T2m se pSéCGhudnig me do sl ogky bin.

C:\Users\ >cd "C:\Users\. \AppData\Local\Programs\esa-snap\bin"

C:\Users\ \AppData\Local\Programs\esa—-snap\bin>|

Obr.31g: ZmNDna akkan®lizaovos| ogky v

PSi dal g2m pS2kazu nesm2me m2t SNAP otevSenl

Dal g2 p S2 k asnappycdnit d &CAProgram Filed?ython31®python.exe"
"C:\Userdu g i YAppDatdRoamingPythonPython31Xsite-packages" a zm8| kna e me
klavesniciEnter.

V konzolito budevypadattakto: (Obr. 3.1h)

C:\Users\ \AppData\Local\Programs\esa-snap\bin>snappy-conf "C:\Program Files\Python312\python.exe" "C:\Users\ '~ ~\AppData\Roaming\Python\Python312\site-packages"

Obr. 3.1h: Konfigurace cesty knodulu esa_snappy pro Python
Po zm8| knu®®.3.1)vi d?2 me:



C:\Users\ \\AppData\Local\Programs\esa-snap\bin>snappy-conf "C:\Program Files\Python312\python.exe" "C:\Users\ \AppData\Roaming\Python\Python312\site-packages"

The launcher has determined that the parent process has a console and will reuse it for its own console output.
Closing the console will result in termination of the running program.

Use '--console suppress' to suppress console output.

Use '——console new' to create a separate console window.

Configuring ESA SNAP-Python interface...

Found esa_snappy installed in 'C:\Users\: \\AppData\Roaming\Python\Python312\site-packages

Starting configuration...

Configuration finished successful!

Done. The SNAP-Python interface is located in 'C:\Users\@W®\AppData\Roaming\Python\Python312\site-packages\esa_snappy
The executable of the Python environment is located at 'C:\Program Files\Python312\python.exe'

WARNING: A terminally deprecated method in java.lang.System has been called

WARNING: System::setSecurityManager has been called by org.netbeans.TopSecurityManager (file:/C:/Users/@#/AppData/Local/Programs/esa-snap/platform/lib/boot.jar)

WARNING: Please consider reporting this to the maintainers of org.netbeans.TopSecurityManager
WARNING: System::setSecurityManager will be removed in a future release

C:\Users\@Zh\AppData\Local\Programs\esa-snap\bin>

Obr.31 : DOBsphNDgn® nastaven? konfigurace modul u e

z

Znovu spust?2me n8g program na oviNDSen?
Pokud dostanem¢Obr. 3.1d)
M8 me ¥%spRgnNhN nastavenli modul esa_snappy!

Kdyg vyt8&hneme konzoli vI geAAhnog miadesBmmappy ani k a
I kni hovnafijsalut einrat er n?2 programov® hl 8gky,
implementace Pythonu do SNAPu je stale ve vyvoiji.

4 GCtacl ! WA! q6YUe WGI YWSET JO! WAGI ¢ HYz
Vn8sl eduj2c?2 kapit ol macisgrogramoggde jazykerp Bythonp® k | a d -
Val el 'y z B0 aa o8 ZNedm[2gnekhie. h jndpéedo hloubkyd Tvodu rozs§hl
prob2ran® | 8t ky ,doplradted ntBu dleodZitph d iptse PRlaagyviai sk
publikace.

Odkazy, nakterychlze al ®zt dal g2 materi 8l y

https://naucse.python.cz/courses/

https://learnxinyminutes.com/cs/files/learnpython.py

https://www.w3schools.com/pythonpr o dal g2 procvi| ovgn?

41 AKRt ¢cAY2CWKCIT t ¢

Nedg zalneme tvoSi ha vzparsacn®yv, §aert pamamizmcee se

p S 2 k az o v meboli KkrEzdlik terminalem. Jedna se o program, kde se zadaxéjivie
pS?lpany pol 2t al

Spougt? se:

Windows (CZ):Hledat(Obr.419Y napsat na kIl 8vesnici Acmc
(Obr.4.1b)

Windows (EN):SearchObr.4.19dY napsat na kIl §vesnici Acmd
(Obr.4.1b)

== Q Search



https://naucse.python.cz/courses/
https://learnxinyminutes.com/cs/files/learnpython.py
https://www.w3schools.com/python/

Obr.4la Dol e n ai Hredatsgarch | i gt D

¢« 0 Apps  Documents  Settings  People  Folders  Photos B

Best match

|
|~ Command Prompt |
System

Apps Command Prompt
System
4 GitcMD

= Microsoft Azure Command Prompt
— -v29

@ Python Interactive Terminal

Obr.41b: VI bNr pS2kazov® konzol e

Command Prompt X +  ~

Microsoft Windows [Version 10.6.22631.6199]
(c) Microsoft Corporation. ALl rights reserved.

C:\Users\ B

s

Obrdlc: OtevSen§ pS2kazov§ konzole

Nejprve si kusimej e st | | ug nem8me Python nainstalovar
Ot evSeme konpyhoria az nm8a pk2ngg@meé.l@.nt er

Kdydost aneme nBDco jako:

Command Prompt - python x +

Microsoft Windows [Version 10.0.22631.6199]
(c) Microsoft Corporation. All rights reserved.

C:\Users\ >python
Python 3.12.0 (tags/v3.12.8:0fb18b®, Oct 2 2023, 13:03:39) [MSC v.1935 64 bit (AMDSU)] on win32

Type "help", "copyright", "credits" or "license" for more information.
5>




Obr.41d: Ot ev SekohzoliPyt hon v

étak m8&me Python jig nainstalovanl ngZanagem
pSedpokl adu, ge PRodd1a9.Pdkmdeme veédovteanema. 1l §gKk

A'python' is not recognized as an internal or external comropacable program or batch file.
A,

aj e pot Seb a vijlmstalacea Rythentt al ov a't
42 f Ut qecidcHIUWA! q6YUe W

Abychom nainstalovali spravnou verzi Pythonu, podivame se do Systémovych informaci:

Ot evS2t n a mapshk systéi@dvéa informacebo systém Qbr. 4.29. Pokud u

Syst ®mov®ho typu bude me (Qbg42b,dubénie naowebu hledpte r a | n
64-bit instalator,vo p a| n ® m pbBidsmlatdr) 3 2

Best match

Apps (5)

Obr.42a Ot evSen2? informac?2 o syst ®mu

System > About

954 GB

64-bit operating system, x64-based processor

Obr.42bKontrola typu operaln2ho syst®mu

Do webov®ho prohl2gele viog2me odkaz na stag
https://www.python.org/downloads/windows/

Sj edeme do (Obr.4r2@ dokud ne@ajdenge verzi PythoBii2.9(Obr.4.29).



https://www.python.org/downloads/windows/

O a8 python.org, B

Python

& python’ . I

About Downloads Documentation Community Success Stories News Events

Python »»Downloads »>Windows

Python Releases for Windows

= Latest Python install manager - Python install manager 25.0

= Latest Python 3 Release - Python 3.14.0

Stable Releases Pre-releases
= Python 3.13.9- Oct. 14,2025 = Python 3.15.0a2 - Nov. 19, 2025
Note that Python 3.13.9 cannot be used on Windows 7 or earlier. = Download Windows installer (64-bit)

= Download Windows installer (32-bit)
= Download Windows installer (64-bit)

Obr.42cHl avn2 str8nka.pro stagen2 Pythonu

= Python 3.12.9 - Feb. 4, 2025 «fmmmm—

Note that Python 3.12.9 cannot be used on Windows 7 or earlier.

Download Windows installer (64-bit) 4——‘/

Download Windows installer (32-bit)

Download Windows installer (ARMB4)

Download Windows embeddable package (64-bit)

Download Windows embeddable package (32-bit)

= Download Windows embeddable package (ARM64)

Obr.42d Vyhl ed8&8n2 AWi-bt)ddows installer (64

LM klikneme nawindows installer (64bit), stAhnemenstalator.vV Nt g mf g asowbor
Python3.12.9-amd64.exe nékzt ves | o0 g c e D jinakrblide tard, kam se nam ukladaji
bNgnN soubory 2z wekbuodv ® hsomep ruoghilvzagteelle .naP pol 2t
reg,smual 2 dvoj kl i kem spystine tinstdlator adrsirisadtoSkém r | j in
regi mu

Inst alace Pythonu, prob2h8 pro vgechny verze

Po spugt Dn 2 Obr.A.2tmadinge neprvael a § k iUgenadnirt privileges when
installing py.exea takéAdd python.exe to PATH

Poté klineme n&€ustomize installaton( V. nagem pS2padhN budeme m2t


https://www.python.org/ftp/python/3.13.7/python-3.13.7-amd64.exe

Gk Python 3.14.0 (64-bit) Setup — X
Install Python 3.14.0 (64-bit)
Select Install Now to install Python with default settings, or choose
Customize to enable or disable features.
NOTE: This installer is being retired and will no longer be available
after Python 3.15. More info
% Install Now
Ch\Usershmila\AppDataiLocal\Programs\Python\Python314

Includes IDLE, pip and documentation

\ Creates shortcuts and file associations
— Customize installation
h Choose location and features /
for

8 Use admin privileges when installing py.exe

W|nd OwWSs @ Add python.exe to PATH Cancel

Obr.42eSpugt Dn2i Pythorst al ace

Na dal g2 str8nce e pma&Ched2d.

©r Python 3.14.0 (64-bit) Setup _ X

) Optional Features
@ Documentation

Installs the Python documentation files.

Installs pip, which can download and install other Python packages.
@1dl/Tk, turtle and IDLE

Installs tkinter, turtle and the IDLE development environment.
Python test suite

Installs the standard library test suite,

By Iauncheror all users (requires admin privileges)
Upgrades the global "py’ launcher from the previous version.
python
for
W|nd OwSs Back Next Cancel
Obr.42fDodat el ni®ytfom n k c e

To stejn®brid2dha dal g2 (

Sk Python 3.14.0 (64-bit) Setup — X

) Advanced Options
@|install Python 3.14 for all users

ssodate files with Python (requires the 'py’ launcher)

reate shortcuts for installed applications

dd Python to environment variables

recompile standard library

ownload debugging symbols

ownload debug binaries (requires VS 2017 or later)

ownload free-threaded binaries

Customize install location

C:\Program Files\Python314 Browse

python
for
Wlnd OwWSs Back % Install Cancel

Obr.d2gRoz g2 SenBythbnunk c e

m2t vgechno

Ag teprve pot® mTgeme ndnstalst al ovat Pyt hon
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Existuje velk® mnogmselbéd p@lklzwlalnll I¢Ittégrased d it © 0 M
Development Environmeni | nt egrovan® VI )oj@ErSskr®a mATr o sk tSee
upravovat text, ale ne jejich formapmhledu MS WordSkrz editofIDE budeme zadavat

pol 2tal ingiemag§kpadbdi agutSraticks zpfacopanialat

Editorsel iogd2 MS Word nebo MS Excel, \gt~eonktaogdp§S2ép§addl
nep2geme do bunhDk. Vel mi d'[JéégﬁtSeaepmhbgetH
na zal §tku S8§8dku .m8sazeninvjsme schopmil 2ru a leixztoevmat | §s

Programovac?2 jazyk Python je trRan qpdlsakgavi8gn 2b yzl;
zm2nNDno, form8tov8n? neprnapmvﬁjdazkmec,h§an&me§dg‘;ewer:
| 8sti k- duToohboarsviz mnsTtgeg med p ov gpublikmd.ut na pS2 Kkl
Pro nage Wl NiBunySthc&olC}od;ebeﬁmo!ilNT editor od s
di sponuj2c?2 z8roveRvdkeukomurdtauc hl m ovI §d8&8n2 m

Editor si stahneme dficialnich stranekhttps://code.visualstudio.comZadame adresu do

vyhl ed8vale, potvrd2me a rDawnddfocWirgBldwa(®r.h st r §
4.3a)

>o Docs  Updates Blog APl Extensions MCP  FAQ b L

The open source
Al code editor
\

HR Download for Windows

Web, Insiders edition, or other platforms

By using V'S Code, you agree to its license and privacy statement.

BaApPLBs
AGENT SESSIONS

 LOCAL CHAT AGENT
£ Refactoring MailList c...

, GITHUB COPILOT CLOUD i
AGENT ; & GitHub Copilot Cloud

Agent
@© Extract Maillis... 10 min 9

#1 +42-24

ry erase();
gtE isrorma 1n( ailbox())
=
\

. GITHUB COPILOT CLI
AGENT l’J ct.tolowerCase(). i

nippet. tolowarcase (). i
Start CLI Agent Session

ion open(id: string) {
navigate({

Obr. 4.3a: Download for Windows.

Zalne se stahovRBol|l k méiakahspebdeber stagenl cl
dvakrat kliknemg@ r o s pugt NDn?2

Doseneme upozornPDn2, ge se m8me rozhodnout, z
nebo pro vgechny wugivatele. KIl'i kneme na OK.
aktivnnD pSihl&8gen®ho ugivatele. Pokuld, budet
vyberte x64 nebo Arm64 podle parrametrT pol 2t


https://code.visualstudio.com/

) Visual Studio Code Docs Updates Blog APl Extensions MCP  FAQ $H 0 Search Doc

Download Visual Studio Code

Free and built on open source. Integrated Git, debugging and extensions.

im 0

L Windows
[ra——

=
a
by Gounicading and s Viss!Studic Cose you agres 2 ¢he fcenss terms and privacy satemens.

Obr. 4.3b: Download Visual Studio Code.

Setup X

This User Installer is not meant to be run as an Administrator,

| If you would like to install VS Code for all users in this system,
download the System Installer instead from
https://code.visualstudio.com. Are you sure you want to |
continue? |

o5 [ ame

Obr. 4.3c: Setujp nastaveni.

Po kliknut?2 OK,podmiokyiwiz@Br.#8d. | i cen| n?2

’c Setup - Microsoft Visual Studio Code (User) = X
License Agreement
Please read the folowing important information before continuing.

Please read the folowing License Agreement. You must accept the terms of this agreement before
contnuing with the instaliation,

This license applies to the Visual Studio Code product. Source Code for Visual
Studio Code is available at https://aithub.com/Microsoft/vscode under the MIT
license agreement at

https://qithub.com/microsoft/vscode/blob/main/LICENSE.txt. Additional
license information can be found in our FAQ at
https://code.visualstudio.com/docs/supporting/fag. I

MICROSOFT SOFTWARE LICENSE TERMS
\MICROSOFI' VISUAL STUDIO CODE

(@)1 accept the agreement
(D1 do not accept the agreement

Cance
Obr. 4. 3d: Potvrzen2 |icenln2ch podm2nek.

Dal g2 okna potvrzuj eme, aZdemusimaag kevtgreecththoyp!| R
pol 2Jlakkami | e m8 me, na dlastalgje2 nt 2ok nzla |zn@83BEk niemset a |



)d Setup - Microsoft Visual Studio Code (User) - X
Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would ike Setup to perform while nstalling Visual Studio Code, then dick
Next,

Additional icons:

M Create a desktop icon

Other:

[ Add “Open with Code® action to Windows Explorer fie context menu

E Add "Open with Code” actjon to Windows Explorer drectory context menu
Register Code as an “Yor supported fle types

] Add to PATH (requires shel restart)

bk [hext ]| conce
4. 3e: Zagkrtnut2z vgech pol 2] ek.

Ag n8m dobhDhne i ndnish(48ce tak zm8| kneme

’Q Setup - Microsoft Visual Studio Code (User) -

Completing the Visual Studio Code Setup
Wizard

Setup has finished installing Visua Studio Code on your computer. The
application may be launched by selecting the instalied shortouts,

Click Finish to exit Setup,

[ Launch visual Studio Code

[ ]
Obr. 4.3f: Kompletizace instalace.
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VSCodg e velmi flexibiln2 a podporuj edgidcioho | a
sPythonem p r ozék@dukneni nastaveny.

Kdyg prvnhD spust2me VS Co@®br,448d)ak dost aneme p



Visual Studio Code

Start

Obr. 4.4aPrvni okno VS Code.
Pro nagi pr8ci n8m bude stalit instalace bal
File Edit Selection

Welcome X

Visual Studio Cq

Editine

BB | Edensions (CirlsShift+X)
Start

Obr . 4. 4&d| avyl dbilXxreo.v
Kliknemenad | a g dOwr.44bvikZ ve vIibRrov®m oknhD zad8&me F



EXTEMSIONS: MARKETPLACE

Python

Install

Install

Install

Python Environments

e Pre nified python environm.
L oft Install

Obr. 4. 4c: VTbI’Jroy® instalaln? bal?2]ky.
Tyto | tywObrdéchb8 | kKyvoj 8Se Microsoft nainstaluje

45 uYUq!l YOGceclWnaUtTUYt qRWEEW9 YT 1

A vyzkoudg2me, zdali vge funguj e:
VytvoS2me si prCAESABNAR sl ogku t Seba
Spustme/ S Code a najedeni@br.ias) pracovn2 sl ogku

Visual Studio Code

Obr. 4.5a: Pracovn? prostSed2 VS Code.

Klikneme vlevém hornim rohu n@ r T z k u 2akpoté ndEE
Dostaneme se nacestmka g2 s | ogc,& | EEAecEBEAROYV .a vy be
Nyn2z m8me VS Code nastavenl Novwaoummp &c¢ dtighme s | o ¢

ge naj edeme | Bigkiel ,sdw Igliﬁnpmmaikonuseotevée i gt
zal nedatestpgRotéz m§| kneme na k|l 8vesnici Enter. Au

vhl av n@br|4&s t i



File Edit Selection View Go Run - Q. ESA_SNAP

@ EXPLORER ) Welcome X
“~ OPEN EDITORS
% =) welcome
 ESA SNAP
test.py

Visual Studio Code

Editing evolved

Start Walkthroughs
® Get started with VS Code

Customize your editor, learn the basics, and
start coding

) Learn the Fundamentals
(™ Get Started with C# Dev Kit Updated
Recent

'e? Get Started with Python De... |Updated

. Get Started with Jupyter N...

» OUTLINE
1 + show welcome page on startup
» TIMELINE

¥ ®oA0

Obr. 4.%: Editing ve VS Code.

Vnov®m oknlhD zzamane pythorunpchystatdy m,

ikonu verze Python(Obr. 4.%).

File Edit Selection View Go Run

EXPLORER
 OPEN EDITORS test 1 Create Virtual Environment...

) Welcome B3 Enter interpreter path...

Select Interpreter

X test.py £ Use Python from “python.defaultinterpreterPath” setting C:\P
 ESA_SNAP Python 2.12.10 C\Program Files\P 312
test.py Python 2.12.9 {qgis_env)
Python 3.12.5 (base) ~\AppC
Python 3.12.3 1
Python 3.12.3 {
Python 2.12.10 C\Pr
Python 3.12.0 ~

» OUTLINE
» TIMELINE
X ®odo

Ln1,Col 22 Spaces4 UTF-8 CRLF {} Python 31210 0

Obr. 4.5cKontrola verze Pythonu ve VS Code.




A zkontrolujeme, ge m8&8me u Recommended/ navrh

A GProgramFilesPython312ython.exéd a p r kikngmersateohte Pytho(V na g e m
pS2padlD tam budeme m2t ver zi Pythonu 3.12.9)

Pot® zkus?2me napsat n8g prv?z kus k- -du:

U S8§dky 1 nap2geme pr pravén(rbhﬂhadl@on,ﬁirlﬁlspes‘time a v
nN8g prvn?2 ilObrs4d5& - du

Obr . 4. 5d: Printé

Vdol n2 | §sti se n8&m otevP&S? j dszpeuasztoivts FSy§tdhkoan e
prvni pythoni soubortest.pfi. Kd yugv i d2 me Ahoj sviDt e, Va k m8 me
Code. Pokud ne, tak mus2me manu§l nPythpfies pr a
T Obr. 4.5e

Obr. 4.5e: PS2kazovs§ Ssdkaé

PSes , kde vybereme cestulkython.exe.
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Nyni se podivame na zakladni funkce Pythonu. Python je programovaci jazyk, ktery je snadné
| 2st, pocbeZmiltneanen asulpiStz kl ady v konzol i



