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Ndavod na pracu s ortofotomozaikou v aplikacii QGIS

Ortofotomozaiku Slovenskej republiky poskytovani Geodetickym a kartografickym Udstavom
Bratislava je moZné bezodplatne stiahnut) z cloudu po castiach (zapad, stred, vychod) alebo
v mensom rozsahu (do 20 ortosnimok) vyexportovat z aplikacie Mapovy klient ZBGIS v rastrovom
formate TIFF+TFW a v sUradnicovom systéme S-JTSK[JTSK] (kéd EPSG:5514).

Viac informdcii najdete na stranke www.geoportal.sk v &asti ,ZBGIS a SMD - Ortofotomozaika“.
Navod bol robeny v QGIS verzia 3.18.3-1 (15.5.2021), ktoru je mozné spolu s ostatnymi verziami
bezodplatne stiahnut na stranke https://qgis.org/downloads/.

UzZivatelskd prirucka anglickom jazyku:
= QGIS verzia 3.16: https://docs.qgis.org/3.16/en/docs/index.html
Upozornenie: Nazvy priedinkov a suborov, ktoré sa v budu v aplikacii pouzivat, by mali byt

pomenované bez diakritiky a medzier, pretoZe niektoré nastroje s tym mozu mat problém.

1. Pridanie do projektu a nastavenie suradnicového systému

Na pridanie rastrov ortofotomozaiky do aplikacie QGIS treba v hlavnom menu kliknut na panel
Layer-> Add Layer atam vybrat funkciu Add Raster Layer:

() Untitled Project — QGIS
Project Edit View JENEN Settings Plugins Vector Raster Database Web Mesh Processing Help

D E \! Data Source Manager Ctrl+L }a |_|?_4 F ) Ib | ‘C_E‘j ;: @\;"
Create Layer »
% @ X/i: Cirls Shift+V

. Add Raster Layer... Cirl+Shift+R

Add Layer
Embed Layers and Groups...
E}: Add from Layer Definition File...

£ Add Mesh Layer...
Browser Copy Style 9, Add Delimited Text Layer... Ctrl+Shift+T
ARAT®O Paste Style @, Add PostGIS Layers... Ctrl+Shift+D
Favorites Copy Layer /93 Add Spatialite Layer... Ctrl+Shift+L
v " Spatial Bookmarl Paste Layer/Group B Add MSSOL Spatial Layer...
: E ::me Open Attribute Table e [, Add DB2 Spatial Layer... Cirl+ Shift+2
R E i Toggle Editing @, Add Oracle Spatial Layer... Ctrl+5hift+ 0
v [ D Save Layer Edits 1B, Add SAP HAMNA Spatial Layer... Ctrl+Shift+G
PR Current Edite 1 Add/Edit Virtual Layer...
: E E\\ Sovehs., @ Add WMS/WMTS Layer... Ctrl+ Shift+ W
P[0 HA Save As Layer Definition File... ip Add XVZ Layer..
Layers ["1 Remove Layer/Group Ctrl+D % AddWCS Layer..
< @ L3 YL Duplicate Layer(s) '.\;'3 Add WFS Layer...
Set Scale Visibility of Layer(s) @) Add ArcGIS REST Server Layer...
Set CRS of Layer(s) Corleshiftec | o Add Vector Tile Layer..
Set Project CRS from Layer ,6 Add Point Cloud Layer...
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Otvori sa okno Data Sorce Manager| Raster, kde v Casti Source Type vybrat File, v ¢asti Source kliknat

na tlacidlo (Browse), vybrat pozadovany raster/rastre a potom kliknut na tlacidlo Add:

:‘!:_ Mesh
 Point Cloud
. Delimited Text

"% GeoPackage

i:"_ Spatialite
- PostgreSOL
. MSSQL
. Oracle

-‘!a Wirtual Layer

+ SAP HANA

(2 Data Source Manager | Raster X

Source Type

Protocol: HTTP(S), doud, etc.

Source

I Raster dataset(s) C:\PROJEKT\Data‘TRENCIN_8-2.tif I

w Options
Consult GTiff driver help page for detailed explanations on options
NUM_THREADS
GEOTIFF_KEYS_FLAVOR | <Default> -
GEOREF_SOURCES

SPARSE_OK <Default> -

Close Help

Nasledné sa raster pridd do panelu Layers a zobrazi v mapovom okne. Pre presné pribliZzenie
v mapovom okne kliknat pravym tlac¢idlom mysi na vrstvu rastra a vybrat funkciu Zoom to Layer(s):

Browser
AeY®O
Favorites

¥ Spatial Bookmarks
@] Home

B®

1® Zoomto Layer(s)

oo
[ Band 2 (Green) | O Showin Qenview
W 5and 3 Blue) Copy Layer

Reneme Layer

£ Zoom to Native Resolution (100%)
Stretch Using Current Extent

L] Duplicate Layer
Ld Rer L

Change Data

Set Layer Scale Visibilty..

Layer CRS
Export
Styles

Propeties...




Po pridani do projektu skontrolovat nastaveny suradnicovy systém rastra. V paneli Layers kliknut
pravym tlac¢idlom mysi na vrstvu a vybrat Properties:

Layers ]
[ m L33 kf_ = _St _:r ll
TRENCIN 8-2 140 Zoom to Layer(s)

B Band 1 (Red)
. Band 2 (Green)
I Eand 3 (Blug) Copy Layer

Rename Layer
,'iﬁ: Zoom to Mative Resolution (100%)
Stretch Using Current Extent

“2 Show in Qverview

L] Duplicate Layer
[} Remove Layer...
Change Data Source..,

Set Layer Scale Visibility...

Layer CRS »
Export b
Styles 4

V Casti Source v policku Assign Coordinate Reference System (CRS) je uvedeny suradnicovy systém
rastra. MOZe sa stat, Ze po pripojeni rastra tam bude hodnota invalid projection z dévodu, Ze
aplikacia nevie presne rozoznat zadefinovany sdradnicovy systém. Pre spravne polohové
zobrazovanie rastra spolu s inymi vrstvami je potrebné, aby tam bol nastaveny spravny suradnicovy
systém, Cize S-JTSK[JTSK] s kédom EPSG:5514:

() Layer Properties — TREMCIN_8-2 — Source d
Layer name | TREMCIN_g8-2 displayed as |TRENCIN_5-2
q Information w Assigned Coordinate Reference System (CRS)
IEPSG:EEH—S—JT‘SKIKrovak East Norihl -

N Changing this option does not modify the original data source or perform any reprojection of the raster
'“' Symbology layer. Rather, it can be used to override the layer's CRS within this project if it could not be detected or
has been incorrectly detected.

I.ﬂ Transparency The Processing ™ HWanp (reprofect)” tool should be used to reproject a raster source and permanently change the data
source's CRS.
l! Histogram
w Layer Source
’ .
4 Rendering
" C:\PROJEKT\Data \TRENCIN_8-2. tif
a' Temparal
‘ Pyramids
Style b I oK I Cancel Help




Nastavenie spravneho suradnicového systému je mozné vykonat po kliknuti na tlacidlo & (Select
CRS). Otvori sa okno Coordinate Reference System Selector, kde do poli¢ka Filter zadat ¢islo 5514,
ktory predstavuje EPSG kdéd pre S-JTSK / Krovak East North. Vyhladany suradnicovy systém sa
zobrazi v okne Coordinate Reference System, kde ho treba oznadit favym tlacidlom mysi a potom
kliknut na tlacidlo OK:

{&} Ceordinate Reference System Selector X

Filter | ©. 5514 a
Recently Used Coordinate Reference Systems
Coordinate Reference System Autharity ID

1 »
Predefined Coordinate Reference Systems Hide deprecated CRSs
Coordinate Reference System Autharity ID

- E Praojected Coordinate Systems
> Krovak

5-JTSK / Krowvak East Morth EPSG:5514

1 »
5-JTSK | Krovak East North =

WKT
DPROJCRS["S-
JISE / Erowvak East North™,
BASEGEQECRS["S-JISE",
DATUM["System of the Unif
ied Trigonometrical Cadastral Net
work™,

ELLIPSOID["Bessel 124 =
377357.155,295_1528128, ""-.,____ - rd
LENGTHUNIT ["metre |« = x #

1,

o

Nakoniec este v okne Source kliknat na tlacidla Apply a OK.

Raster ma tak v projekte nastaveny spravny suradnicovy systém. Po odstraneni z projektu sa ale
takéto nastavenie suradnicového systému rastra neuchova. Pre trvalé priradenie suradnicového

systému treba pouzit funkciu Assign projection, ktord sa nachadza v hlavhom menu v paneli
Raster->Projections:

(&) *Untitled Project — QGIS
Project Edit View Layer Settings Plugins Vector BifS{S8 Database Web Mesh Processing Help

= @
= M L s @ | “E Raster Calculator... -
O e (O =" g @
Align Rasters...
% @ VL"J ﬁ #} E] j:tGeoreferencer...
DEMto3D J
R B - |
e U WoGIS ProfilTool »
Browser 3] Analysis »
ievo
Favarites = Miscellaneous J
» [ Spatial Bookmarks Extraction b
* [&) Home Conversion b
v [ BA b




Otvori sa okno Assign projection, kde v Casti Input layer vybrat raster ortofotomozaiky a v Casti
Desire CRS vybrat S-JTSK / Krovak East North s kddom EPSG:5514 a kliknut na tlacidlo Run:

Q@ Assign projection

Parameters Log

nput layer
" TRENCIN_8-2 [EPSG:5514]
Desired CRS

| EPSG:5514 - 5-TTSK  Krovak East North |

GDAL/OGR console call

gdal_edit.bat -a_srs EPSG: 5514 C:\PROJEKT \Data{TREMNCIN_8-2. tif

0%

Close

Run as Batch Process...

X

vD
Ld

Cancel

Help

Suradnicovy systém rastra je tak zadefinovany

Suradnicovy systém projektu, v ktorom sa budu zobrazovat vsetky pridané vrstvy, je mozné nastavit

v lavej dolnej ¢asti mapového okna aplikacie po kliknuti na tlagidlo © (Current CRS):

(2 *Untitled Project — QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help

NeERR (*PLRIPRPRALEBSLIOR &
RSV, /28 @ . g
- IRy~ B, -

Browser B®
ORY®*O

Favorites =
» % Spatial Bookmarks
» [&] Home
» OB
» O\
» [J DA =
Layers @®
& @ LJ 7 - 5 = |28

~ v B TRENCIN 8-2
W Band 1 (Red)
. Band 2 (Green)
W Band 3 (Blue)

Coordinate | -494848,-1203286 % Scale | 1:31750 v

& Magnifier | 100%

L Type to locate (Ctrl+K) < Rotation |0,0°

i%zﬁ'e,'

Processing Toolbox

L LB OR- %

A Search

» (Y Recently used
» (@ Cartography
» (Q Database

» @ Filetools

» @ Interpolation
» @ Layertools

» @ Mesh

» (Q Network analysis
» @ Plots

» () Raster analysis
» (@ Raster creation

» (Q Raster terrain analysis
» () Rastertools

» (G Vector analysis

» (2 Vector creation

» (@ Vector general

» (@ Vector geometry

» @ Vector overlay

» (@ Vector selection

N

D Moctartahl
|%| [V Render I@ 955:5514' @

e, »

a®




() Project Properties — CRS *
d] P

Project Coordinate Reference System (CRS)

%, General Mo CRS (or unknown/non-Earth projection)

E Metadata Filter | €\ 5514
E View Settings

£ B ef otem

vak East North EP5G:5514

ig Transformations

% Default Styles
[===] _
B= Data Sources

1 L]

B R Predefined Coordinate Reference Systems Hide deprecated CRSs
Variables Coordinate Reference System Authority ID
- @ Projected Coordinate Systems
{.‘G) Macros * Krovak
. S-ITSK / Krovak East North EP5G:5514

T QGIS Server
a' Temporal

1 L]

5-JTSK | Krovak East North = (
WKT )
PROJCRS["S-JISK / Krovak East North", v_‘fﬂ)‘-“
BASEGEOGCRS ["S-JTSE",
DERTUM["System of the Unified T
rigonometrical Cadastral Network", .’}
ELLIPSOID["Bessel 18417,
€377397.155,299.1528128, |
LENGTHUNIT ["metre”, | 1
1111, ' v Vs
. L i y
PRIMEM["Greenwich™, O, = Ve B 4
AMETEMHTT [ "Aamraa™ T e £

I oK I Cancel Apply Help

Poznamka: Informacie o spradvnom nastaveni suradnicovych systémov a transformadcii pouzivanych
na uzemi Slovenska su uvedené v ndvode Suradnicovy systém S-JTSK[JTSKO03] v QGIS
(https://www.geoportal.sk/files/gz/s-jtsk jtskO3 v qgis.pdf).

Ak je do projektu pripojenych viacero rastrov ortofotomozaiky je vyhodné v paneli Layers vytvorit

skupinu Group po kliknuti na tlacidlo e (Add Group) a vsetky rastre do nej premiestnit. Bude tak
mozné naraz vypinat a zapinat zobrazenie vietkych rastrov v mapovom okne:

Layers (3

o & T ;B

Ortofotomozaika

TRENCIN_9-4
=" TRENCIN_9-3
" TRENCIN_9-2
" TRENCIN_9-1
" TRENCIN_8-4
" TRENCIN_8-3
" TRENCIN_8-2
" TRENCIN_8-1

el e e S


https://www.geoportal.sk/files/gz/s-jtsk_jtsk03_v_qgis.pdf

Ak je
urob

2. Nastavenie zobrazenia a symboliky

potrebné upravit farebné zobrazenie (jas, kontrast,...) rastra ortofotomozaiky, tak je to mozné

it v Properties (nastaveniach) vrstvy rastra v Casti Symbology, kde v Casti Color Rendering

nastavit a upravit hodnoty napr.:

Brightness (jas),

Contrast (kontrast),

Saturation (sytost),

Gamma,

Grayscale (zobrazenie v odtiefioch sivej),
Hue (farebny odtien).

V Casti Resampling je moziné vybrat metddu pre resampling (prevzorkovanie) pri priblizovani
(Zoomed in) alebo oddalovani sa (Zoomed out) na raster v mapovom okne. Aby bol obraz vyhladeny,
treba pouzit metddu Bilinear alebo Cubic. Pri parametri Oversampling nastavit hodnotu minimalne
2,00:

(2} Layer Properties — TRENCIM_8-2 — Symbolagy X
Q ‘ w Band Rendering
Information Render type | Multiband color -

Red band Band 1 (Red) -

J{:\'_- Source

R
Symbology
Green band | Band 2 (Green) -

L@ Transparency Min |5 Max |255
= Histogram Blue band Band 3 (Blug) -
Yy, Min |0 Max 255
& Rendering
’ Contrast No Enh t -
enhancement |0 SANCEMEN
a' Temporal
B Min / Max Value Settings
B Pyramids
! Metadata w Color Rendering
a Legend Blending mode | Normal - # Reset
o Brightriess - | ] — [ Contrast = | |g| —
QGIS Server -
Gamma = | 1,00 - [ Saturatipn = | i -
[ Grayscale | Off -
Hue Colorize Strength _ | | 100%
w Resampling
Zoomed: in | Bilinear T | out | Bilinear - | Oversampling | 2,00 = Early resampling
stfe - Cancel Help




Porovnanie zobrazenia obrazu pri nastavenej metdde resampling:
= Nearest neighbour:

= Bijlinear:
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V pripade 4-kandlovych RGBN (Cervené (R), zelené (G), modré (B), blizke infracervené pasmo (NIR))
ortosnimok je mozné v Casti Band Rendering vybrat, ktoré farebné pasma sa maju zobrazovat
(NIR pasmo je oznacené ako Band 4). Priklad zobrazenia vo farebnom variante NIR+R+G:

e Render type = Multiband color

e Red band = Band 4

e Green band = Band 1 (Red)

e Blue band = Band 2 (Green)

= Layer Properties — | 8-2 — Symbolo
Layer Properti TRENCIN_8-2 — Symbology *
Q | » Band Rendering
q Information Render type | Multiband color B
Red band Band 4 - I
J\:\‘ Source
Min |0 Max |255
“ Symbeology
Green band | Band 1 (Red) vI
l_‘i Transparency Min |5 Max | 255
l‘ Histogram Blue band Band 2 (Green) vI
P Min |0 Max | 255
o tende i (
4 Rendering T - - -
enhancement |10 CNANCEMEN

G‘ Temporal

B Min / Max Value Settings

‘ Pyramids
a Metadata w Color Rendering
: Legend Blending mode | Mormal = 5 Reset
o Brighmess — | 0 : I Contrast == | 1] :
=_'T'_ QGIS Server
- Gamma - F 1,00 = [ Saturation === | 1] =
IGraysmIe Off A
Hue Colorize ~ | Strength _ || 100% -
w Resampling
Zoomed: in | Bilinear = | out | Bilinear ~ | Oversampling | 2,00 = Early resampling
stje - Cancel Apply Help

Zobrazenie ortosnimky vo farebnom variante NIR+R+G:




Nastavenie priehladnosti rastra je mozné urobit v ¢asti Transparency v parametri Global Opacity:

(2 Layer Properties — TRENCIN_8-2 — Transparency X

o w Global Opacity

= |s00% @ |3

w No Data Value

Mo data value  not defined

Additional no data value ‘

m Transparency
w Custom Transparency Options

b

Transparency band | None

Transparent pixel list

Red Green Blue Percent Transparent ‘¥|
(2]
=]
(=]
=]

= ]

I 0K I‘ Cancel |I M: I | Help ‘

v
2
b

Porovnanie zobrazenia rastrov, kde lavy raster ma nastavenu hodnotu priehladnosti
Global Opacity = 60%.

Layers @
¢ @l TVE AL

V| B TRENCIN_9-2
TRENCIN 8-2

3. Vytvorenie rastrovych pyramid

Rastrové vrstvy s velkym rozliSenim mézu spomalovat pracu v aplikacii. Vytvaranim képii rastrovych
udajov (tzv. ,pyramid®) s nizsim rozliSenim je mozné zlepsit vykon a rychlost zobrazovania, pretoze
aplikacia potom vybera najvhodnejsie rozliSenie na pouZitie v zavislosti od Urovne pribliZzenia
v mapovom okne. Rastrové pyramidy je mozné vytvorit v Properties (nastaveniach) vrstvy rastra
v Casti Pyramids, kde treba vyplnit potrebné parametre a kliknat na tlaéidla Build Pyramids a potom
OK:
e Qverview format - External (pyramidy budu v tomto pripade vytvorené v adresari
povodného rastra s rovnakym ndzvom a priponou .ovr).
e Resampling method - vybrat metddu pre resampling (prevzorkovanie), ktora bude pouzita
pri tvorbe rastrovych pyramid (napr. Bilinear).
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e Resolutions - z ponuky vybrat kliknutim poZadované rozliSenia, pre ktoré sa vytvoria

jednotlivé Urovne pyramidy.

@ Layer Properties — TRENCIN_8-2 — Pyramids X

Information Description Resolutions

Large resolution raster layers can slow navigation in QGIS. By creating lower resolution

copies of the data {pyramids) performance can be considerably improved as QGIS selects the

most suitable resolution to use depending on the level of zoom. You must have write access
mbology in the directory where the original data is stored to build pyramids.

Source

Please note that building internal pyramids may alter the original data file and
Transparency once created they cannot be removed!

Please note that building internal pyramids could corrupt your image - always
make a backup of your data first!

Rendering

¢ Temporal

‘}5 Pyramids

a.‘ Metadata
L

Legend

& o

Overview format | External =

Resampling method | Bilinear - | 0%

Style > I OK I Cancel Apply Help

Po ukonceni procesu sa v adresari s rastrom ortofotomozaiky vytvoria pyramidy do suboru
s priponou .ovr:

| = | Oro - O x
Domov  Zdielst  Zobrazit - @

<« v » Tento pocitac * Lokalny disk (C) » PROJEKT » Data » Orto v O Prehladavat: Orto ye
A Tento poéitad " Nazov Datum tpravy Typ Velkost
Dokumenty D TREMCIN_8-2.tfw 14.3.2021 153:26 Sibor TFW 1kB
J’ Hudba 2 TRENCIN_8-2.tif 15.6.20211 IrfanView TIF File 127 254 kB
=] Obrazky TREMCIN 8-2.tif auxxml 15.6.2021 13:07 Siibor XML 2 kB
me < loch [ ] TRENCIN_8-2.tif.ovr 15.6.2021 13:51 Siibor OVR 43 601 kq
racovna plocha

_Jl Priestorové objekty
; Stiahnuté sibory
m Vided
= DATAZ2 (\\gkubafs1) (B:)
‘i Lokalny disk (C)
= Lokalny disk (D:) W

Polofky: 4 Vybraté poloka: 1, 42,5 MB =

Poznamka: Pre vytvaranie rastrovych pyramid treba mat povolenie na zapis do adresara, kde su

uloZené rastre ortofotomozaiky.
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4. Odstranenie alebo vyexportovanie NIR pasma pri ortofotomozaike vo variante RGBN

1. Odstranenie NIR pasma z RGBN rastra

V pripade potreby je pri farebnych 4-kandlovych rastrov ortofotomozaiky vo variante RGBN mozné

odstranit NIR (blizke infracervené) pasmo pomocou ndstroja Rearrange bands, ktory sa nachadza

v paneli Processing Toolbox—>GDAL->Raster conversion:

Processing Toolbox (=]
e O E +

4 1--_: Recently used

» () Cartography

b () Database

b Filetools

b Interpolation

r @ Layertools

b @ Mesh

b G Network analysis

b ) Plots

b () Raster analysis

b () Raster creation

» () Raster terrain analysis

b () Rastertools

b ) Vector analysis

b (&) Vector creation

b ) Vector general

b () Vector geometry

b Vector overlay

b Vector selection

b ) Vector table

b ) Vector tiles

b oe City)SON Loader

~ o GDAL

¥ Raster analysis

= Raster conversion
i 9dal2qz
=¥ PCTtoRGE

i Pol i

» Rearrange bands

“+ RGBtoPCT

:!'5 Translate (convert format)

Po spusteni nastroja treba vyplnit potrebné parametre a potom kliknut na tlac¢idlo Run:

Input Layers — vybrat vstupny raster.

Selected band(s) — vybrat farebné pasma, ktoré bude obsahovat vystupny raster: Band 1
(Red), Band 2 (Green), Band 3 (Blue).

Profile — vybrat typ kompresie Udajov JPEG Compression a v poli¢ku Value zadat kvalitu
kompresie v % (napr. 90%), od ktorej bude zavisiet aj velkost a obrazova kvalita vystupného
rastra.

Output data type - vybrat moznost Use Input Layer Data Type.

Convertd - zvolit moznost Save to File a zadat nazov, format (napr. TIF files) a umiestnenie
vystupného rastra.

14



T
= Rs band:
(@ Reamange bands @ Rearrange bands x

‘
Parameters | Log Rearrange bands Parameters
Input layer

Log ! Rearrange bands

This dgoritm creates 2 rew raste| | 4 | selected band(s) This algorithm creates a new raster using selected
5 TRENCIN 8-2 [eP56:5514] |3 ezt foma ovenraseryer bandts) from ahven raste e

Selected band(s) The al fso makes it possib v |Band 1 (Red) Select Al
¥ Band 2 (Green) The aigarithm also makes it possble to rearder the
3 bands selected D V) Band 3 (Blug) T bands for the nenly-created raster.
Band 4
w Advanced Parameters =

Additional creation options [optional] oK.

I Profile | JPEG Compression = I

Name Value
L e

1/ COMPRESS IPEG

2 JPEG_QUALITY 90

0% Cancel

Run s Batch Process Run | Close Help
dh| | = Validate Help

Output data type
Use InputLayer Data Type -

Converted
C:/PROJEKT/Data/Orto/TRENCIN_8-2_RGB. if a D

| Open output file after running algorithm
GDAL/OGR console cal

gdal_translate b 1+ 2 b 3 -of GTiff co COMPRESS=IPEG ~co JPEG_QUALTTY =30 C:\PROJEKT Data\Orto\TRENCIN_8-2.t
€:/PROJEKT Dt /Orto/TRENCIN_8-2_RGB. i

0% Cancel

Run as Batch Process. Run Close Help

Na vystupe tak bude raster v klasickom farebnom variante RGB. Takto upravenu ortofotomozaiku je
nasledné mozné pouzit v aplikaciach, ktoré nepodporuju zobrazovanie 4-kanalovych RGBN rastrov
(napr. Kokes alebo Bentley MicroStation).

Tymto sposobom je z rastra taktieZ mozné odstranit aj iné farebné pasmo (R, G alebo B).

2. Vyexportovanie NIR pasma z RGBN rastra

V pripade potreby je pri farebnych 4-kanalovych rastrov ortofotomozaiky vo variante RGBN mozné
pomocou nastroja Rearrange bands vybrat len NIR (blizke infracervené) pasmo a vyexporotvat ho
do nového rastra, kde sa vtomto pripade pri parametri Selected band(s) vyberie len NIR pasmo
(Band 4):

(2} Rearrange bands X

Parameters | lLog Rearrange bands

Selected band
4 S and(s) This algarithm creates a new raster using selected
band(s) from & given raster layer,

Band 1 (Red) Select Al ; ) ) -
Band 2 (Green) The algorithm also makes it possible to reorder the

E E ii i Clear Selection bands for the newly-created raster.

Toggle Selection

0% Cancel

Run as Batch Process... Run Close Help
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Na vystupe tak bude 1-kandlovy raster obsahujuci len NIR pasmo.
Jeho zobrazenie v aplikacii:

~ V| B TRENCIN 8-2 NIR
Ho
B a
128
| B
H 55

Tymto spdsobom je z rastra mozné vybrat a vyexportovat aj iné farebné pasmo (R, G alebo B).

5. Spojenie rastrov

Spojenie viacerych rastrov ortosnimok do jedného suvislého rastra je mozné pomocou nastroja
Merge, ktory sa nachadza v paneli Processing Toolbox - GDAL—-> Raster miscellaneous:

Processing Toolbox )
e 03 RS
Q Search

3 @ Recently used
() Cartography
() Database

) Filetools

@ Interpolation
) Layer tools

() Mesh

() Network analysis
() Plots

) Raster analysis
() Raster creation
() Raster terrain analysis
() Rastertools

() Vector analysis
() Vector creation
() Vector general
() Vector geometry
) Vector overlay
() Vector selection
() Vector table

() Vectortiles

i« City)SON Loader

o= GDAL

+ Raster analysis

+ Raster conversion

b Raster extraction

* Raster miscellaneous
'.. Build overviews (pyramids)
¥ Build virtual raster

dalltiles

{v v v v v v v v v v rvrrvrrrrrvvrw

Pansharpening
a Raster calculator
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Po spusteni nastroja treba vyplnit potrebné parametre a kliknut na tlacidlo Run:
e Input Layers — vybrat vstupné rastre.
e Output data type - vybrat moznost Byte.
e Profile — vybrat typ kompresie Udajov JPEG Compression a v policku Value zadat kvalitu
kompresie v % (napr. 90%), od ktorej bude zavisiet aj velkost a obrazova kvalita vystupného
rastra.

e Merged - zvolit moznost Save to File a zadat nazov, format (napr. TIF files) a umiestnenie
vystupného rastra.

@ Merge x @ Merge x

Parameters | Log Parameters | Log

Input layers 4| 1nputiayers
et sdend (]

v TRENCIN_8-1 [EPSG:5514]
Grab pseudocolor table from first layer | 8-1] 1 Select Al

v TRENCIN_8-2 [EPSG:3514]
Place each input file into a separate band v TRENCIN_8-1 [EP5G:53514] Clear Selection

V| TRENCIN 9-2 [EPSG:5514]
Output data type I Toagle Selection
Byte hd

Add Fie(s)..

w Advanced Parameters

Add Directory
Input pixel value to treat as “nodata” [optional]
Not set s
Assign specified nodata” value to output [optional]
tatset = 0% Cancel

Additional creation options [optional]
Run as Batch Process Run Close Help
I Profile | JPEG Compression Bl | —

Name Value
L
1/ COMPRESS JPEG

2 JPEG_QUALITY %0

& || = validate Help

Addifional command-in parameters [aptional]

Merged
C:/PROJEKT [Data/Orto/Or tofotomozaika_Trencin. D

V| Open autput fie after running algarithm
GDALJOGR console call

gdsl_merge.bat -0t Byte -of GTiff o COMPRESS=JPEG ~co JPEG_QUALITY=80 -0 C:/PROJEKT/Data Orto/Crtofotomazaika_Trendin, tf ~cptfile D:/_TEMP/
Temp/processing_LdSwUg/6e 10a78ef348460i3b3e30e8ab2ffade 1mergeInputFiles. txt

0% Cancel

Vysledny spojeny raster ortofotomozaiky zloZzeny zo Styroch ortosnimok:

Layers (]3]
@l ® T =

V' ¥ Ortofotomozaika Trencin
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Poznamka: Tento postup pre spajanie rastrov s vyuzitim nastroja Merge je vhodny pre rastre vo
farebnom variante RGB. Postup pre odstranenie NIR pdsma z RGBN rastrov je uvedeny

v 4. kapitole.

6. Vytvorenie vyrezu

Vyrez z ortofotomozaiky podla zvoleného Uzemia (polygdénu) je mozné urobit pomocou nastroja
Clip raster by mask layer, ktory sa nachadza v paneli Raster->Extraction:

Database Web Mesh Processing Help

¥= Raster Calculator... W 7 (T A
Align Rasters... l ™

1 Georeferencer... -""
DEMto3D b l
VoGIS ProfilTool * l
Analysis "
Projections b
Miscellaneous »

&' Clip raster by extent...

Conversion » “ Clip raster by mask layer... k

@ Contour...

Po spusteni toho néstroja treba vyplnit poZzadované parametre a potom kliknut na tlacidlo Run:

Input layer - vybrat vstupny raster.

Mask layer - vybrat vektorovu vrstvu, podla ktorej sa vytvori vyrez z ortofotomozaiky.
Source CRS — vybrat stradnicovy systém vstupného rastra.

Target CRS — vybrat suradnicovy systém vystupného rastra.

Match the extent of the clipped raster to the extent of the mask layer — oznacit policko.

Clipped (mask) - zvolit moznost Save to File a zadat nazov, format (napr. TIF files)
a umiestnenie vystupného rastra.
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Q Clip raster by mask layer X

Parameters Log

Input layer
3" TRENCIN_8-2 [EP5G:5514]

O

Mask layer

4

GIRN

() lokalita [EPSG:5514]

Selected features only

—
Source CRS [optional]

&

EP5G:5514 - 5-JTSK [ Krovak East Morth -
Target CRS [optional]

Lo

EPSG:5514 - 5-TTSK [ Krovak East Morth -
—— —

Assign a specified nodata value to output bands [optional]
Mot set

Create an output alpha band

I V| Match the extent of the dipped raster to the extent of the mask Iayerl

Keep resolution of input raster
Set output file resolution
¥ Resolution to output bands [optional]
Mot set
¥ Resolution to output bands [optional]
Mot set
w Advanced Parameters

Use multithreaded warping implementation
Additional creation options [optional]

Profile =

MName Value

B || = Validate Help

Qutput data type
Use Input Layer Data Type &

Additional command-ine parameters [optional]

Clipped (mask)
C:/PROJEKT [Data/Orto/Vyrezforto_vyrez. ti

V| Open output file after running algorithm

D'

0% Cancel

Run as Batch Process... Close Help

Ukazka Uzemia, podla ktorého sa ma z ortofotomozaiky urobit vyrez:

Layers B
« BTV &E-RALD
v/ lokalita

V| ¥ TRENCIN_8-2




Vysledny orezany raster:

7. Urcenie presného datumu leteckého snimkovania

Ak je potrebné zistit presny datum, kedy v danej lokalite prebiehalo letecké snimkovanie a pre ktory
je obsah na ortofotomozaike aktualny, je treba pouzit prehlady leteckych meracéskych snimok (LMS),
z ktorych bola Ortofotomozaika SR vyhotovena (1. alebo 2. cyklus). Je ich mozné stiahnut vo formate

ESRI Shapefile na stranke www.geoportal.sk v ¢asti ,,Ortofotomozaika“.

Pre pridanie vektorovej vrstvy prehladov LMS treba v hlavnom menu kliknat na panel

Layer—> Add Layer atam vybrat funkciu Add Vector Layer:

Project Edit View JENCY Settings Plugins Vector

Raster Database Web Mesh Processing Help

D E 0 Data Source Manager
L s

Create Layer

m @ VU 2 Add Layer

Embed Layers and Groups...

Browser % Copy Style

L_o =T = Paste Style

! LL@ Add from Layer Definition File...

Ctrl+L

20

Add Vector Layer...

.

'U Add Raster Layer...
B Add Mesh Layer...

9, Add Delimited Text Layer...

W Add PostGIS Layers...

PR da tNOC @

Ctrl+Shift+V
Ctrl+Shift«R

Ctrl+Shift+T
Ctrl+Shift+D



http://www.geoportal.sk/
https://www.geoportal.sk/sk/udaje/ortofotomozaika/

Otvori sa okno Data Sorce Manager| Vector, kde v ¢asti Source Type vybrat File, v ¢asti Source kliknat
na tlacidlo = (Browse) a vybrat subor Shapefile s priponou .shp a potom kliknut na tladidlo Add:

() Data Source Manager | Vectar K

i Browser Source Type

W, Vector Directary Database Protocol: HTTP(S), doud, etc.

r Raster Encoding Automatic i

Al
= H Mesh urce
* Delimited Text Vector Dataset(s) C:\PROJEKT\Data\Ortofotomozaikams_datum_snimkovania_2Yms_datum_snimkovania_2_cyklus.shp D

‘% GeoPackage w Options
i_:_ Spatialite Consult ESRI Shapefile driver help page for detailed explanations on options
ENCODING
- Post:
DBF_DATE_LAST_UPDATE
MSSQL ADIUST_TYPE <Defaults -
. Oracle ADJUST_GEOM_TYPE <Default> -
DB;'. DE2 AUTO_REPACK <Default> -
i DBF_EOF_CHAR <Default> -
LF‘_ Virtual Layer
.
+
-+ WFS
% Features
£ wes

reGIS Feature Close Add Help

Vrstva s prehladom LMS je tak pridana do projektu. V paneli Layers ju umiestnit nad pridané rastre

ortofotomozaiky:

Layers [E]ES]
o [l ® T ;. B e

v . Ims datum snimkovania 2 cyklus
V| 3" TRENCIN_8-2

Atributovu tabulku je mozZné otvorit po kliknuti pravym tlacidlom mysi na vrstvu a vybrati Open
Atttribute Table:

2
)

Layers (i
¢« BeTVE&E-RBADL
| | Ims datum snimkovania 2 cykl

V 5 TRENCIN.8-2 4 Zoom to Layer

Zoom to Selection
2 Show in Overview
Show Feature Count
Copy Layer
Rename Layer
L. Duplicate Layer
4 Remove Layer...
Move to Bottom
Check and All its Parents
/ Toggle Editing k

Filter..,

-

Change Data Source...
Set Layer Scale Visibility...

Layer CRS »
Export »
Styles »
Properties...
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V tabulke je v stipci Datum uvedeny datum, kedy bola LMS vyhotovena:

Q Ims_datum_snimkovania_2_cyklus — Features Total: 11073, Filtered: 11073, Selected: 1 — O >
J R ® 0§ LV E P PE = 56
Id Lokalita ID_LMS =

1 Bratislava 2020

2 NULL Bratislava 2020 2020-08-21 po_4336
3 MULL | Bratislava 2020 2020-08-20 §13_0590
4 MULL Bratislava 2020 2020-09-08 §10_5037
5 NULL | Bratislava 2020 2020-08-21 B1_4687
6 NULL | Bratislava 2020 2020-08-20 j14_0710

T Show All Features _

Pre Gpravu symboliky vrstvy prehladov LMS kliknut pravym tla¢idlom mysi na vrstvu, vybrat
Properties—>Symbology, kde nastavit poZzadované parametre a kliknut na tlacidla Apply a OK:

e Single Symbol.

e Fill - Simple Line.

e Symbol layer type - Outline: Simple Line.
e (Color - vybrat farbu.

e Stroke width - vybrat hrubku linie.

e Stroke style - vybrat typ linie (Solid line).

Q Layer Properties — Ims_datum_snimkovania_2_cyklus — Symbology X

: Single Symbol -
q Information - Fill &

== Simple Line
'J\:\\ Source
@ a
# Symbology
€8 Labels
@ Masks ISymbol layer type| Outline: Simple Line = I

v )

w ‘ Color 0 Iuj=E
e "

4 Diagrams Stroke width | 0,860000 2| | Milimeters M KEE
E Fields Offset 0,000000 % | | milimeters ~ &
E Attributes Form I Bl Salidlsoe vI EL

- Join style B Bevel = EL
Jomns
" Cap style I square - EL
ﬂ Augiliary Storage
Use custom dash pattern
{_‘.G) ELETE Milimeters R =8
- Display Pattern offset | 0,000000 + | | Milimeters MR =E
" Rendering Align dash pattern to line length
Tweak dash pattern at sharp corners
a' Temporal
o Draw line anly inside polygon
Variables Rings @ allRings v
E Metadata
v | Enable symbal layer EL Draw effects
E’ Dependencies
P Layer Rendering
Legend
i . e e
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Popis jednotlivych polygdnov so zobrazenim datumu snimkovania je mozné nastavit
v Properties—>Labels, kde nastavit pozadované parametre a kliknut na tlacidla Apply a OK:

Single Labels.
Value — vybrat atribut Datum.

Text->Font — vybrat typ (font) pisma.

Text->Style — vybrat Styl pisma.
Text->Size — vybrat velkost pism

a.

Text->Color — vybrat farbu pisma.

Q Layer Properties — Ims_daturmn_snimkovania_2_cyklus — Labels

X

Q I il Sinﬁle Labels ht I|§|

= alue Damm - |E|

w Text Sample

Labels - - =
|Lorem Ipsum |2| | 114261 |+ | |E|Z| | |:|
€Lo abe Text Text
2 Formatting Font | Calibri -1 r=h
888 Buffer
5 Mask Istye |Boid la
= . Background |g| @. |i| @. B E. 7 E.
= J Shadow . -
ZE ./M Callouts ISIZE |12'0000 |vl E.
":* Placement |Poims - | E-
4 .
" Rendering ICoIor | Ivl ﬁ
Oy 1 100,0 % €S
S Allow HTML formatting
| L, Favorites al~ ::
AL

|Sa\re Settings... |

OK §|  cancel

Aoy §| hep |
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Vysledné zobrazenie ortofotomozaiky spolu s prehladom hranic LMS a datumov ich vyhotovenia:

" 20820-07-10

2020-07-10
2020-07-10

2020-07-10 2020-07-10 2020-07-10
& AR 2020-07-10

8. Transformacia do iného stradnicového referenéného systému

Informdcie o spravnom nastaveni suradnicovych systémov a transformacii pouzivanych na tzemi
Slovenska su uvedené v navode Suradnicovy systém S-JTSK[JTSKO3] v QGIS
(https://www.geoportal.sk/files/gz/s-jtsk jtsk03 v qgis.pdf).

Na transformaciu polohového suradnicového systému rastrovych udajov je mozné pouzit nastroj
Warp (reproject), ktory sa nachadza v paneli Raster - Projections:

Project Edit View Layer Settings Plugins Vector Database Web Mesh Processing Help

Ir El Y (S o7 @ (@ | " Raster Calculator... ~~
N BRK O L : BLOC @
Align Rasters...

ﬂ ﬂu V‘i / “ M] ,/ 1 Georeferencer... abe) *
Browser =15 DEMto3D »
['ﬂ & Y 1T O Image Footprint »

. - VoGlIS ProfilTool »
Favorites

+ % Spatial Bookmarks Analysis 4
* 6] Home 4 Assign projection...
» G Miscellaneous » | @ Extract projection...
’ ] D\ o
s _[oca o Extraction [ & Warp (reproject)...
Layers @ Conversion »
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https://www.geoportal.sk/files/gz/s-jtsk_jtsk03_v_qgis.pdf

Po spusteni tejto funkcie sa otvori okno Warp (reproject), kde treba vyplnit potrebné parametre
a potom kliknat na tlacidlo Run:

Input layer - vybrat vstupny raster.

Source CRS - vybrat vstupny suradnicovy systém.

Target CRS - vybrat vystupny stradnicovy systém.

Resampling method to use - zvolit metddu pre resampling (prevzorkovanie) rastra

(napr. Nearest Neighbour).

Output file resolution in target georeferenced units — zadefinovat rozliSenie (velkost bunky)
pretransformovaného rastra (volitelny parameter - ak sa nevyplni, aplikacia si sama
vypocita hodnotu podla rozlisenia vstupného rastra).

Profile - vybrat typ kompresie Udajov JPEG Compression a v policku Value zadat kvalitu

kompresie v % (napr. 90%), od ktorej bude zavisiet aj velkost a obrazova kvalita vystupného
rastra.

Output data type — vybrat moznost Use Input Layer Data Type.
Reprojected - zadat ndzov, umiestnenie a format vystupného suboru

(2} Warp (reproject) *

Parameters Log

Input [ayer -

2" TRENCIN_8-2 [EPSG:5514] -

Source CRS [optional]
Project CRS: EPSG:5514 - 5-ITSK [ Krovak East Morth v | |&
Target CRS [optional]

EPSG:8353 - 5-JTSK [ITSK03] [ Krovak East Morth v | |&

Resampling method to use

Mearest Neighbour i

Modata value for output bands [optional]
Mot set =

Qutput file resolution in target georeferenced units [optional]
0,200000 a |;

w Advanced Parameters

Profile | JPEG Compression -
MName Value -
1 COMPRESS JPEG
2 JPEG QUALITY 90 b
—
g || = Validate Help
Qutput data type
Use Input Layer Data Type =

Georeferenced extents of output file to be created [optional]
Mot set
CRS of the target raster extent [optional]

Use multithreaded warping implementation

Additional command-ine parameters [optional]

Reprojected
C:/PROJEKT/Data/Orto/Transform/TRENCIN_8-2_jtsk03. tif a E

v | Open output file after running algorithm

| 0% Cancel

Run as Batch Process... Run Close Help
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Pozndmka: Ak je potrebné pretransformovat viacero ortosnimok, ktoré spolu susedia, tak
na zaCiatku tieto rastre spojit do jedného podla postupu uvedeného v 5. kapitole
a pretransformovat tento spojity raster. Ak by sa ortosnimky transformovali po jednej, tak
pretransformované rastre potom nemusia na stykoch presne sediet.

9. Pripojenie webovych mapovych sluzieb

Ortofotomozaika SR je taktiez dostupna na prehliadanie prostrednictvom OGC webovych mapovych

sluzieb WMS (Web Map Service) a WMTS (Web Map Tile Service).

URL adresy pre pripojenie sluZieb je mozné ndjst na stranke www.geoportal.sk v ¢asti ,SLUZBY*“:
Sluzba URL

WMS https://zbgisws.skgeodesy.sk/zbgis_ortofoto_wms/service.svc/get
WMTS | https://zbgisws.skgeodesy.sk/zbgis_ortofoto_wmts/service.svc/get

Na pridanie WMS sluZieb do aplikacie QGIS treba v hlavnom menu klikntt na panel
Layer-> Add Layer atam vybrat funkciu Add WMS/WMTS Layer:

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help

J [__“\ @ Data Source Manager Ctrl+L /“G Id !,, I e 0 v

Create Layer

BV L

v v

V. Add Vector Layer... Ctrl+Shift+V
Browser Embed Layers and Groups... ' Add Raster Layer... Ctri+Shift«R
QY™ O Add from Layer Definition File... B Add Mesh Layer...
Ea o 9, Add Delimited Text Layer... Ctrl+Shift+T
avorites Copy Style §
8 Spatial Bookma{ [ Paste Style %, Add PostGIS Layers... Ctri+Shift+D
31 Home /% Add Spatialite Layer.. Ctrl+Shift+L
1 A Copy Layer B Add MSSQL Spatial Layer...
| DA Paste Layer/Group %, Add DB2 Spatial Layer... Ctri+Shift+2
o T Open Attribute Table F6 @, Add Oracle Spatial Layer... Ctrl+Shift+ O
Toggle Editing W8  Add/Edit Virtual Layer...
y [l ., \ o > X -
awY Save Laver Edits S8 Add WMS/WMTS Layer... Ctrls Shift+W
Current Edits , @ AddArGIS MapServer Layer...
Add WCS Layer...
ks Vi Add WFS Layer..
Save As Layer Definition File..

Add ArcGIS FeatureServer Layer...

|
“

Presny postup pre pripojenie a pracu s webovymi mapovymi sluzbami je uvedeny v Ndvode na
pracu s WMS a WMTS v QGIS, ktory je mozné stiahnut stiahnut tu:
https://www.geoportal.sk/files/sluzby/wms navody/navod wms wmts ggis.pdf.

Ukazka pripojenej WMTS sluzby v aplikacii QGIS:

Layers @®
¢ o7 -#ALO
~ V| # WMS zbgis ortofoto wmts
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https://www.ogc.org/standards/wms
https://www.ogc.org/standards/wmts
http://www.geoportal.sk/
https://www.geoportal.sk/sk/sluzby/mapove-sluzby/mapove-sluzby.html
https://www.geoportal.sk/files/sluzby/wms_navody/navod_wms_wmts_qgis.pdf

