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Ndavod na pracu s digitalnym modelom reliéfu v aplikacii QGIS

Vtomto ndvode suU uvedené a popisané zakladné postupy a nastroje pre pracu s digitdlnymi
vySkovymi modelmi (DMR, DMP) v aplikacii QGIS. Produkty leteckého laserového skenovania
Digitdlny model reliéfu 5.0 (DMR 5.0) a Digitdlny model povrchu 1.0 (DMP 1.0), poskytované
Geodetickym a kartografickym Ustavom Bratislava, je mozné bezodplatne stiahnut priamo

z webovej aplikidcie Mapovy klient ZBGIS vo formatoch ESRI GRID a TIFF, alebo ziskat na zaklade
objednavky vo formatoch ESRI GRID, TIFF a ASC v suradnicovych systémoch:

= S-JTSK[JTSKO3] (kéd EPSG:8353) s vySkami v Baltskom vySkovom systéme po vyrovnani [Bpv]
(kéd EPSG:8357)
= ETRS89-TM34 (kdd EPSG:3046) s vyskami hersso (elipsoidicka vyska v systéme ETRS89
nad elipsoidom GRS80)
Viac informdcii ndjdete na Geoportdli.

Navod bol robeny v aplikacii QGIS verzia 3.22.2 (vydana 17.12.2022), ktoru je moZné spolu
s ostatnymi verziami stiahnut bezodplatne na stranke https://qgis.org/downloads/.

UzZivatelska prirucka anglickom jazyku:

= QGIS verzia 3.22: https://docs.qgis.org/3.22/en/docs/index.html
Upozornenie: Nazvy priecinkov a suborov, ktoré sa v budu v aplikdcii pouzivat, by mali byt
pomenované bez diakritiky a medzier, pretoZe niektoré nastroje s tym mozu mat problém.

1. Pridanie rastra DMR do projektu

Na pridanie rastra DMR alebo DMP do aplikacie QGIS treba v hlavhom menu kliknut na panel
Layer - Add Layer - Add Raster Layer:

Project Edit View Settings Plugins Vector Raster Database Web Mesh Progessing Help

: Br 8 Data Source Manager CtrlsL T LYo
_l B —7 ol R
Create Layer

‘! @ v - Add Layer W Add Vector Layer... Ctrl+Shift+V
i Embed Layers and Groups... % Add Raster Layer... Ctrl+Shifts R

a L x Add from Layer Definition File... B Add Mesh Layer...
Erowser Copy Style 9, Add Delimited Text Layer.. Ctrl+Shift+T
12T ®O Paste Style B, Add PostGIS Layers... Ctrl+Shift+D
Favorites Copy Layer /% Add Spatialite Layer... Ctrl+Shift+L

Otvori sa okno Data Sorce Manager| Raster, kde v Casti Source type vybrat File, v ¢asti Source vybrat
pozadovany raster (pre ESRI GRID je to subor s priponou .adf, pre TIFF subor s koncovkou .tif)
a potom kliknat na tlacidlo Add:

() Data Source Manager | Raster ®
. Browser Source[lyee

o Vector ® File Protocol: HTTP(S), doud, etc.

B ..
—

U e
g Mesh

IRastErdalaset(s) D:\Projekt\DMR \dmr, tif I D

* Point Cloud
* w Options

* Delimited Text Consult GTiff driver help page for detailed explanations on options

NUM_THREADS

i{‘ GeoPackage

GEOTIFF_KEYS_FLAVOR. | <Default> e

v Gps

g O &
GEOREF_SOURCES

F™ Spatialite SPARSE_OK <Default> s

- PostgreSQL

MSSQL



https://www.qgis.org/en/site/
https://zbgis.skgeodesy.sk/mkzbgis/sk/teren/export?
https://www.geoportal.sk/sk/udaje/lls-dmr/
https://qgis.org/downloads/
https://docs.qgis.org/3.22/en/docs/index.html

Nasledné sa do bocného panelu Layers pridd DMR a zobrazi v mapovom okne:

Browser a®
ZRRY®O
Favorites
» " Spatial Bookmarks

» [@¢] Home

» [ B\ (Data22 New)
Layers @®
« @ ® T P 3= )

> V| ¥ dmr

Band 1 (Gray)
379,226807

l 205,564896

Poznamka: Pre pracu s DMR v aplikacii QGIS je najlepsie pouzit format TIFF alebo GeoTIFF.

Zobrazenie ,No Data“ buniek rastra
Aby sa automaticky zobrazovali tzv. ,No Data” (prdzdne) bunky rastra DMR (sluzia len na doplnenie

mriezky rastra do Uplného tvaru (obdiznik, $tvorec) a neobsahuju hodnoty vy3ky) ako transparentné
(priehladné) tak je potrebné v Casti Properties—>Transparency skontrolovat, ¢i je oznacena poli¢ko

No data value:

(3 Layer Properties — dmr — Transparency X
4, w Global Opacity
rf Information 100,0 % K ES

w No Data Value

I\f No data value  -3.4028230607370965e+33 I

Additional no data value

|
."‘ Transparency Display no data as =

JC:Q Source

'a/ Symbelogy

- Histogram w Custom Transparency Options
“/ Rendering Transparency band | Mone -
Transparent Pixel List
@ Temporal
8 H| =] |12 ] [
& ryramids
From To Percent Transparent

l‘ Metadata
-

Legend

LT QGIS Server

Style = I Ok I Cancel I Apply I Help




Pri zobrazeni sa potom budu tieto bunky automaticky zobrazovat ako transparentné (priehladné)
a nebudu tak prekryvat ostatné vrstvy v mapovom okne:

Nastavenie suradnicového systému
Po pridani DMR do projektu treba tiez skontrolovat nastaveny suradnicovy systém tak, Ze v paneli
Layers kliknut pravym tlac¢idlom mysi na vrstvu DMR a vybrat Properties:

=
)

(@]
X

Layers
v B® Yo -#20
i) Zoom to Layer(s)

Band
1 ©2 Show in Qverview

Copy Layer
Repame Layer
M Zoom to Native Resolution (100%)
i Stretch Using Current Extent
] Duplicate Layer
["L Remove Layer...
Change Data Source...

Set Layer Scale Visibility...

Layer CRS »
Export »
Styles »
Add Layer Notes...



V Casti Source v policku Assigned Coordinate Reference System (CRS) je suradnicovy systém DMR,
v akom sa DMR zobrazuje v projekte:

(@] Layer Properties — dmr— Source

Layer name |dmr

q Information w Assigned Coordinate Reference System (CRS)
EPSG:8353 - 5-JTSK [JTSKO3] [ Krovak East North
> Changing this option does not modify the original data source or perform any reprojection of the raster layer.
"‘" Symbology 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 " Wanp (reprafect)” tool should be used to reproject a raster source and permanently change the data source's
= CRS,
.! Histogram
w Layer Source
e .
& Rendering
F:{QGISPROJEKT\Data \DMR \drr ., tif
a' Tempaoral
‘ Pyramids
E Metadata
-
Legend
QGIS Server
Style b CK Cancel Apply Help

Ak tam bude uvedend hodnota napr. invalid projection, tak pre spravne polohové zobrazenie rastra

treba nastavit jeho suradnicovy systém po kliknuti na tlacidlo & (Select CRS). Otvori sa okno
Coordinate Reference System Selector, kde do policka Filter zadat EPSG kdd patriaci prisusnému
suradnicovému systému:

e 8353 pre S-JTSK [JTSKO3] Krovak East North,

e 3046 pre ETRS89-TM34.



Vyhladany stradnicovy systém sa zobrazi v okne Coordinate Reference System, kde ho treba oznadit

lavym tladidlom mysi a potom kliknut na tladidlo OK:

{3 Coordinate Reference System Selector

|

Filter | . 8353
J

Recently Used Coordinate Reference Systems

Coordinate Reference System Authority ID
S-JTSK [JTSKO03] / Krovak East Morth EPSG:8353

L3

tefined Coordi Ref 5 Hide deprecated CRSs

Coordinate Reference System Authority ID
- B Projected Coordinate Systems

~ _Krovg

S-JTSK [JTSK03] / Krovak East North EP5G:8353
> Unwversal Iransverse Mercator (UTM

GDAS4 / MGA zone 53 EP5G:28353

1

S-JTSK [ITSKD2] / Krovak East North

Properties
&)
* Units: meters :
* Static (relies on a datum which is plate-
fixed)
* Celestial body: Earth ;
* Method: Krovak I~ -
WKT || §

Cancel Help

Raster ma tak v projekte nastaveny spravny suradnicovy systém. Po odstraneni z projektu sa ale
takéto nastavenie suradnicového systému rastra nezachova. Pre trvalé priradenie suradnicového
systému treba pouZit funkciu Assign projection, ktord sa nachadza v hlavhom menu v paneli

Raster->Projections:

Database Web Mesh Processing Help

%= Raster Calculator.. S -
Align Rasters... l“; - [!,- I W K
i1 Georeferencer...
DEMto3D ¥
VoGS ProfilTool »
Velume Calculation Tool »
Analysis 4

Projections @ Assign projection.s

Miscellaneous ¢ | @& Extract projection...
Extraction »| @ Warp (reproject)...
Conversion 4 [

Otvori sa okno Assign projection, kde v €asti Input layer vybrat raster a v ¢asti Desired CRS vybrat

pozadovany suradnicovy systém a kliknat na tlacidlo Run:



(2 Assign projection X

Parameters Log

Input layer

o= dmr -
Desired CRS
IEPSG:8353 - 5-JTSK [ITSKD3] f Krovak East Morth » || &

GDAL/OGR console call
gdal_edit.bat -a_srs EPSG:8353 F\QGIS \PROJEKT \Data\DMR \dmr, tif

0% Cancel

Run as Batch Process. .. Run Close Help

Sdradnicovy 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 tlacidlo -4 (Current CRS):

@ “Untitied Project — QGIS - a X
Project Edit View Settings Plugins Vector Raster Database Web Mesh Progessing Help

BEREy ULl PP®B A LD 20 @ %I =
RQV.Z B B - @ 2cau B

Jond 1 (Gray)
l 205,56%%

Continate| iees 12034 | W Scle| 13278~ | (@ Megher [ 100% 3] Rotaten (007 |2] V]neder @ scsss] @



() Project Properties — CRS

Project Coordinate Reference System (CRS)
e

. General No CRS (or unknown fnon-Earth projection)

l Metadata Fiter . 8353 €

Recently Used Coordinate Reference Systems

View Settings

£ Tronsformations

%’ Default Styles

B Dsta Sources
1

B -
& Relations defined G i Hide deprecated CRSs

»

Coordinate Reference System Authority ID
- B Prajected Coordinate Systems
¢ )(a Macros ~ Krovak
- S-JTSK [JTSK03] / Krovak East Morth EP5G:8353
~ Universal Transverse Mercator (UTM)

GDASS [ MGA zone 53 EP5G:28353

Variables

=T QGIS Server

0 Temporal

[
S-ITSK [JTSK03] / Krovak East North
Properties

*Units: meters

= Static (relies on a datum which is plate-fixed)
* Celestial body: Earth

*Method: Krovak

WKT
PROJCRS ["5- Sna
JTSE [JTSKO3] / Krovak East North"™, 2
BASEGEOGCRS ["S-JTSE [JTSKO3]1™, -

Cancel Apply Help

Poznamka: Informacie o sprdvnom nastaveni suradnicovych systémov a transformacii pouzivanych
na uzemi Slovenska su uvedené v ndvode Suradnicovy systém S-JTSK[JTSK03] v QGIS:
https://www.geoportal.sk/files/gz/s-jtsk jtsk03 v_ggis.pdf.

Vytvorenie rastrovych pyramid
Rastrové vrstvy s velkym rozlisenim mézu spomalovat pracu v aplikacii. Vytvorenim képii rastrovych

Gdajov (tzv. ,pyramid®) s nizsim rozliSenim je mozné zlepsit vykon a rychlost zobrazovania, pretoze
aplikacia potom vybera najvhodnejSie rozliSenie na pouZitie v zavislosti od Urovne priblizenia
v mapovom okne. Rastrové pyramidy je moZné vytvorit v Properties (nastaveniach) vrstvy rastra
v Casti Pyramids, kde treba vyplnit poZadované parametre a kliknat na tlacidla 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). Pri formate GeoTIFF je mozné
pouzit aj metddu Internal.

e Resampling method - vybrat metddu pre resampling (prevzorkovanie), ktord bude pouZita
pri tvorbe rastrovych pyramid (napr. Bilinear).

e Resolutions - z ponuky vybrat kliknutim poZadované rozliSenia, pre ktoré sa vytvoria

jednotlivé Urovne pyramidy.
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Information
Source

Symbology

Transparency
Histogram

Rendering

L
c Temporal

/—?3\ Pyramids

a.‘ Metadata
-
Legend

" OGIS Server

Q Layer Properties — dmr — Pyramids

Resolutions

Description

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 in the directory where the ariginal data is stored to build
pyramids.

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

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

Overview format | External =

Resampling method | Bilinear vI | 0% |I Build Pnamidsl

Style v I OK. I | cancel || Apply | Help

Po ukonceni procesu sa v adresari s rastrom DMR vytvoria pyramidy do stiboru s priponou .ovr:

D dmr.tfw 24.3.2021 18:22 Sibor TFW 1kB
# dmr.tif 24.3.2021 23:19 IffanView TIF File 51069 kB
n drnr.tif.auxxml 29.3.2021 16:39 Sibor XML 491 kB
n dmrtifzml adaalal 1o20 aubor AL 11 kB
D dmr.tif.ovr 5.1.2022 12:53 Sibor OVR 35 846 kB I

Poznamka: Pre vytvdranie rastrovych pyramid treba mat povolenie na zapis do adresara, kde je

ulozeny raster DMR.

2. Export do inych formatov

DMR je mozné vyexportovat do roznych formatov (GeoTIFF, GeoPackage a pod.) tak, Ze v paneli
Layers treba kliknat pravym tlacidlom mysi na vrstvu DMR a vybrat Export - Save As:

-

Ban:

dr

d ‘.,. Zoom to Layer(s)
37 03 Show in Qverview
Copy Layer
Rename Layer
« J* Zoom to Native Resolution (100%)
Stretch Using Current Extent
] Duplicate Layer
[1 Remove Layer...
Change Data Source...

Set Layer Scale Visibility...

Layer CRS »

Styles »|  Saveas Layer Dlagition File...
Add Layer Notes... | Save as QGIS Layer Style File...
Properties... l

11



Otvori sa okno Save Raster Layer as, kde treba vyplnit poZzadované parametre a potom kliknut
na tlacidlo OK:
e Output mode — oznacit policko Raw data.
e Format - vybrat format vystupného suboru.
e File name - zadat nazov a umiestnenie vystupného suboru.
® CRS - vybrat vystupny suradnicovy systém.
e Resolution — zadefinovat rozlisenie (velkost bunky) pretransformovaného rastra (volitelny
parameter - ak sa nevyplni, aplikdcia si sama vypocita hodnotu podla rozliSenia vstupného

rastra).
Q Save Raster Layer as... X
() Rendered image
IFnrmat GeoPackage vl Create VRT
IF\|E name |D:\Prqukt\DMR\ExDurt‘\dmr‘gpkg | I

Layer name |dmr

I CRS EPS5G:8353 - 5-JTSK [IT5K03] [ Krovak East North = :E

W Extent (current: layer)

North |-1184502. 1189 |

West [-352065.6453 | East |-344771.6453

South |-1193029.1189 |

Current Layer Extent Calculate from Layer = Map Canvas Extent

W Resolution (current: layer)

(® Horizontal |1 | Vertical |1 Layer Resolution

O Columns 7294 Rows 8527 Layer Size

» [ Create Options
» [ Pyramids
P [ No data values

Add saved file to map Cancel Help

Druhou mozZnostou (napr. pre export do ASC gridu) je pouzit nastoj Translate (convert format),
ktory sa nachadza v paneli Raster - Conversion:

Database Web Mesh Processing Help

L= T &
1= Raster Calculator... [h [ D g @Q {% 2
Align Rasters...

tt Geareferencer... )
DEMto3D »
VoGIS ProfilTool >
Analysis 4
Projections »
Miscellaneous 4
Extraction 4

= PCTto RGB...
4 Polygonize (raster to vector)...
“‘) Rasterize (vector to raster)...

% RGBtoPCT...

« Translate (convert format)...

12



Po spusteni nastroja treba vyplnit poZadované parametre a kliknut na tlacidlo Run:

e Input layer — vybrat vstupny raster.
e Converted - zadat nazov, format a umiestnenie vystupného suboru.

Q Translate (convert format) x

Parameters Log

Input layer
I ¥ dmr [EPSG:8353) v | L I
Owerride the projection for the output file [optional]
Assign a specified nodata value to output bands [optional]
Not set =

Copy all subdatasets of this file to individual output files
p Advanced Parameters

I D /Projekt/DMR fdmr, asc . I

v | Open output file after running algorithm
GDALfOGR console call

gdal_translate -of AAIGrid F:\QGIS\PROJEKT\Data \DMR \dmr . tif D: /Projekt/DMR /dmr.asc

0% Cancel

Run as Batch Process.. Close Help

3. Zmena priestorového rozlisenia

Priestorové rozlisenie rastra DMR je mozné zmenit (napr.z 1 x 1 m na 10 x 10 m) pouZitim nastroja
Resampling, ktory sa nachadza v paneli nastrojov Processing Toolbox—->SAGA->Raster tools:

Database Web Mesh [T Help
B8 Toolbox Ctrl+Alts T
" %5 Graphical Modeler... Ctri+Alt=M

8 V-Eﬁigzl—ﬂ—"a

Y%~ ) History... q, CubatH @ ep N @
Results Viewer CurbeAlteR | procescing Toolbox
) Edit Features In-Place . a
» B Lastools
~ & saGa
Climate tools

Georeferencing
Geostatistics
Image analysis
Projections and Transformations
Raster analysis
Raster calculus
Raster creation tools
Raster filter
Raster tools
& Aggregate
& Average with mask 1
& Average with mask 2
& Average with thereshold 1
& Average with thereshold 2
& Average with thereshold 3
& Close gaps
& Close gaps with spline
& Close gaps with stepwise resampling
& Close one cell gaps
& Constant grid
& Convert data storage type
& Crop to data
& Destriping
& Destriping with mask
& Directional average
& Change data storage
& Invert data/no-data
& Invert grid
& Mirror grid
& Mosaic raster layers
& Patching
& Proximity raster
& Raster buffer
& Raster cell index
& Raster masking
& Raster orientation
& Raster proximity buffer
& Reclassify values
& Reclassify values (simple)
& Resampling
& Shrink and expmk 2.
Split RGB bands

(vvvvvwowvew
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Po spusteni tohto nastroja sa otvori okno Resampling, kde treba vyplnit poZzadované parametre
a potom kliknat na tlacidlo Run:
e Grids - vybrat vstupny DMR.
e Upscaling Method - vyber interpolacnej metddy (pre zvacsovanie), napr. Nearest Neighbor.
e Downscaling Method - vyber interpolacnej metddy (pre zmensovanie), napr. Nearest
Neighbor.
e (ellsize - velkost novej bunky rastra DMR.
e Resampled Grids - kliknut na Save to File... a zadat ndzov a umiestnenie vystupného DMR.

(2} Resampling *

& SAGA version 7.8.2 is not offidally supported - algorithms may encounter issues @

Parameters Log

Grids

1inputs selected D

Preserve Data Type
Upscaling Method

I[O] Nearest Neighbour bt I

Downscaling Method

I [0] Nearest Neighbour > I

Output extent [optional]
Mot set =

Cellsize

| 10,000000 al:

Resampled Grids

l:):fProjekthMRfdmr_le.sdat I a E

V| Open output file after running algorithm

0% Cancel

Run as Batch Process... Close

Po vygenerovani rastra skontrolovat jeho suradnicovy systém v Casti Properties - Source -
Assigned Coordinate Reference System (CRS). Format vystupného DMR so zmenenim priestorovym
rozlisenim je SDAT. Pre export do iného formatu (napr. GeoTIFF) je mozné pouzit postup uvedeny

v 2. kapitole.

Upozornenie: pri zmenseni priestorového rozliSenia pévodného DMR (napr.z1x 1 mna 10 x 10 m)
treba pocitat so stratou vyskovej a polohovej presnosti pri porovnani s pévodnym DMR alebo pri

porovnani s nameranymi Udajmi v teréne.
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4. Nastavenie symboliky a vytvorenie tienovaného reliéfu (Hillshade)

Zmenu symboliky DMR je mozné vykonat vo vlastnostiach vrstvy Properties v ¢asti Symbology,

kde vyplnit pozadované parametre a nakoniec kliknat na tlac¢idlo Apply a potom OK:

e Render type - vybrat moznost Singleband pseudocolor.

e Interpolation vybrat moznost Linear.

e Color Ramp vybrat farebnu skalu napr. Spectral, pripadne oznacit moznost Invert Color
Ramp (opacné zobrazenie farebnej skaly) a potom kliknut na ikonku Classify.

e Layer Rendering — v tejto Casti je moiné nastavit jas (Brightness), kontrast (Contrast)
a sytost (Saturation) farieb.

e Resampling — v politkach Zoomed: in a out vybrat metddu pre resampling (prevzorkovanie)
rastra pri jeho pribliZovani/oddialovani v mapovom okne: napr. Bilinear alebo Cubic,
v poli¢ku Oversampling (prevzorkovanie) nastavit hodnotu napr. 2,00 a oznadit policko Early
resampling pre skoré prevzorkovanie.

@ Layer Properties — dmr — Symbology ®

3 Iv Band Rendering

"f Information I Render type | Singleband pseudocalor ~ I

“.\;‘ Source Band Band 1 (Gray) -

Min 205,5648556 Max 379,2268066
P

l_a Transparency Interpolation Linear -
R biscogram ot e I— o
, Labal unit suffix Invert Coler Ramp
§ Rendering Bl
hg Label precision 1 Bloes a -
o B Cividis
Temporal Value
1 l Greens
R Pyramids 205,5648956 Hl Greys
‘. Metad B Magma
LETEE 2402072778 B ko
. Legend I | RdGy
275,02966 ol Reds
B Rocket
e T -
l I Turbo
A 44
44002 B viridis
_— All Color Ramps r =
s Ren i, T Create New Coler Ramp... LB
G| | = i B Edit Coler Ramp... Legend Settings...
T ae e Save Color Ramp...
'w Layer Rendering
Blending mode | Normal = ) Reset
Brightness 1] +| | Contrast —————— o =
Gamma — 1,00 < | | Saturation S a =
Invert colors Grayscale | Off v
Hue Colorize *| Strength 100%
Resampling
Zoomed: in | Cubic ~ | out | Cubic ~ | Oversampling (2,00 & < V| Earlyresampling
stye - . Help
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Symbolika DMR sa zmenila na zaklade hodnoty vysky:

Layers @&
v BT -BALO
~ v ¥ dmr

Band 1 (Gray)
379,226807

. 205,564896

Okrem prednastavenych farebnych skal je takisto mozné vytvorit si aj vlastnu farebnu $kalu, tak Ze
v policku Color Ramp vybrat moznost Create Create New Color Ramp:

Colox rawg |__ e I -
Labe! unit suffix Invert Color Ramp _|
Labe! precision l Blues A
B cCividis -
Value Color Label I Greens
203,5648956 . 2055649 ] Greys
. Magma
2489803733 248 9804 . Mako
I 1 RaGy
292,3958511 292,395 gl Reds
B Rocket
3358113288 . 3358113 I 1 Spectral
ll Turbo
379,2268066 . 379,2268 . Viridis
—— All Color Ramps 3 '
Mode |Contiuous | - Classes |5 3
|&| |i| |EI |£ |E Edit Color Ramp... k Legend Settings... |
Clip out of range values Save Color Ramp...
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Otvori sa okno Color ramp type, kde vybrat moznost Gradient a kliknut na tlacidlo OK:

(&) Color ramp type *

Please select color ramp type:

radient x

Ok | Cancel |

Otvori sa okno Select Color Ramp, kde treba nastavit pocet hodnét farebnej skaly, ktoré predstavuju
znacky Gradient Stop “|. Znacka Gradient Stop sa vytvori po dvojkliku na zvolené miesto farebnej

stupnice:
(@ Select Color Ramp X
coor 1 (N |~/ color 2 |~/ Type | continuous
v Gmsﬂlﬂ

Presnu polohu znacky Gradient Stop v ramci farebnej stupnice je mozné upravit po kliknuti
pohybom mysi alebo v policku Relative position zadanim jej polohy v rdmci stupnice v %:

color 1 | D |~ Color 2 | || voe | continuous M|

L] 0 L] L] L] L]

=¥ Gradient Slon, [~
Relative position | 20,0 % +|| peleteStop |

Znacka Gradient Stop sa da vymazat po kliknuti na tlacidlo Delete Stop.
Kazdej znacke Gradient Stop po kliknuti mysSou je mozné nastavit poZzadovanu farbu, podla ktorych
sa vysklada farebnd skala pre ofarbenie rastra DMR:

(2 Select Color Ramp X

Color 1 | I |~ color 2 | N |~| 15 | Contnuous

, s :

¥ Gradient Stop

Relative position | 0,0 % = || Delete Stop
|E @ 2

J— S [0 %)

Information | o | conca [ hep
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Po vytvoreni pozadovanej farebnej skaly kliknat na tlacidlo OK a nasledne ju treba uloZit po kliknuti
na Save Color Ramp, kde sa zada jej nazov:

el . - .

Label unit suffix Invert Coler Ramp |

Label precison M Blues ~
| Cividis

Yalue Color Label l o

1 . Greens
205,5648956 . 2055649 ] Greys

B Magma
240,2972778 . 240.297) | Mako

I 1 rdGy
275,02966 U Reds

B Rocket
309,7620422 I |Spedla|
Bl Turbe
4 44 4944
344,4900244 B viridic
—— 1 All Color Ramps » :
Mode |Contnuous ™ Classes |& +
. | Create New Color Ramp... A
Classify | |E| |E |‘r_.’ |:' Edit Color Ramp... Legend Settings... |
Gipautof range vaes w
Layer Rendering
() save Mew Color Ramp x
hame |DMR_syTnbo\ika I
Taals) |Cnlorfu| M |

Tip: separate multiple tags with commas
V| Add to favorites

I Save I | cancel |

Vytvorena farebna skala sa nachadza v Color ramp = All Color Ramps:

. W Blues
oo ramp B e
- ——————————— | | 886G
) abel unit suffix Invert Color Ramp 2 5.6
Bl
Label precision . ues . BuPu
' cwidis o
Value Color  Label B ciidis
1 . Greens
205,5648956 . 205, 5649 . Greys m
I Vegms Hl Greens
240,2972778 240,2973| [} Mako 16
reys
I 1 Rdgy
275,02966 . 2750297 . Reds : :femn
agma
| I Rocket B Mok
309,7620422 5201 1§ spectral 1 od
344,4944244 44,4944 Bl Turbo il Oranges
’ B viridis I 1 PR6n
A— All Color Ramps I I PIVG
Mode | Contruous ™
|Ca|17 | Create New Color Ramp... . Plasma
| Classify | Ii| |E |‘-b_" |:' Edit Color Ramp... fl Pusu
Clip out of range values Save Color Ramp... M PuBuGn
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Raster DMR zobrazeny v nastavenej symbolike:

Layers a®
vHB®TVa-BAL
v VI dme
Band 1 (Gray)
379,226807

l 205,564896

Tienovany reliéf - Hillshade (t.j. 3D reprezentdcia terénu v odtiefioch sivej, ktord zodpoveda
zatieneniu DMR podla zvolenej relativnej pozicie Sinka) je mozné vytvorit tieZ vo vlastnostiach vrstvy
Properties v Casti Symbology. V policku Render type treba vybrat Hillshade, v policku Altitude
nastavit vyskovy uhol svetelného zdroja, v policku Azimuth zadat azimut svetelného zdroja
osvetlujuceho DMR a do poli¢ka Z Factor nastavit mierkovy faktor pre hodnoty buniek (vysky) rastra
(hodnota 1 znamend, Ze vysky budu vykreslené bez zmeny mierky). Pri oznacdeni policka
Multidirectional sa vytvori tzv. Multidirectional Hillshade (kombinacia osvetlenia zo 4 r6znych
zdrojov s azimutmi 225°, 270°, 315° a 360°). V Casti Layer Rendering je moiné nastavit jas
(Brightness), kontrast (Contrast) a sytost (Saturation) farieb, v polickach Resampling — v poli¢kach
Zoomed: in a out vybrat metdédu pre resampling (prevzorkovanie) rastra pri jeho
priblizovani/oddialovani v mapovom okne: napr. Bilinear alebo Cubic a oznalit policko Early
resampling pre skoré prevzorkovanie. Nakoniec kliknut na Apply a potom OK:
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Q Layer Properties — dmr — Symbology %
(0| v SandRendering
Infermation [Render type | Hilshade B2 |

Band |Band 1 (Gray) - |

I Altitude | 45,00° El

Azimuth

315,00°

Z Factor | 1,00000000

Multidirectional D

w Layer Rendering

Blending mode | Mormal - | | 9 Reset |
Brightniess (e | al [ Contrast (| al
Gamma - | 1,00 al [ Saturation ] lo 2l

|| Invert colors I Grayscale | Off = |

Hue || colorize ~ strength () [100%  [+]
¥ Resampling

Zoomed: in |Bi|inear bt ‘ out |Bi|inear - | Oversampling |4,00 a Cl Early resampling

Style g | I QK I | Cancel | I Apply I | Help
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Hillshade je tieZ mozné vytvorit ako samostatny raster pomocou nastroja Hillshade, ktory sa
nachadza v paneli nastrojov Raster = Analysis:

Database Web Mesh Processing Help

'_; Raster Calculator... l " 9 A
Align Rasters... - N
1 Georeferencer... ﬁ
DEMto3D »
Image Footprint »
VoGIS ProfilTool »

Deoiold  doos

& Aspect..

Projections

& Fill nodata...

i" Grid (Moving average)...

i; Grid (Data metrics)...

i‘, Grid (Inverse distance to a power)...
E Grid (Nearest neighbor)...

Miscellaneous

Extraction

Conversion

o] Near black...

{7 Proximity (raster distance)...

Po spusteni tohto nastroja je potrebné v polic¢ku, dalej vyplnit vSetky potrebné parametre a kliknut
na tlacidlo Run:
e Input layer - vybrat vstupny raster.
e Azimuth of the light - zadat azimut svetelného zdroja osvetlujuceho DMR.
e Altitude of the light - nastavit vyskovy uhol svetelného zdroja.
e Z Factor - nastavit mierkovy faktor pre hodnoty buniek (vysky) rastra (hodnota 1 znamen3,
Ze vysky budu vykreslené bez zmeny mierky).
e Multidirectional shading - po oznaceni policka sa vytvori tzv. Multidirectional Hillshade
(kombindcia osvetlenia zo 4 r6znych zdrojov s azimutmi 225°, 270°, 315° a 360°).
e Hillshade - vyplnit nazov, format a umiestnenie vystupného rastra.

(2 Hillshade x

Parameters Log

Input layer ~
=" dmr [EPSG:8353] ~

Band number

Band 1 (Gray) e

Z factor {vertical exaggeration)
[1,000000 gl

Scale (ratio of vertical units to horizontal)

[1,000000 =
Azimuth of the light
[315,000000 =

Altitude of the light
|45,000000 a9l

[] compute edges
[] use ZevenbergenThorne formula instead of the Horn's one
[ combined shading

L[ Multidirectional shading |

P Advanced parameters

| Filshade
|D : fProjekt/DMR fHillshade /dmr_hilshade. if

Open output file after running algorithm
GDAL/OGR. console call

gdaldem hillshade D:\Projekt\DMRTIFF\dmr. tif D: Projekt/DMR Hilshade fdmr_hilshade. tif -of GTiff b 1-z
1.0 -5 1.0 -alt 45.0 -multidirectional

0% Cancel

Run as Batch Process... Close Help
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Vytvoreny Hillshade (Multidirectional shading):

Postup nastavenia farebnej symboliky rastra DMR so zvyraznenim priebehu terénu podla
vytvoreného Hillshade:
a) nastavenie ofarbenia rastra DMR podla zvolenej farebnej skaly:
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b) vytvorenie rastra Hillshade a nastavenie jeho priehladnosti (Global Opacity) vo vlastnostiach
vrstvy Properties - Transparency:

Q Layer Properties — dmr_hillshade — Transparency

ol

v Global Opacity

50,0 % Bl LEN
w No Data Value

V| No data value 0

Additional no data value
L’ Transparency

Display no data as
b

w Custom Transparency Options

Transparency band | None

Transparent Pixel List

Frem To

= | |l# ||

Percent Transparent

Style

cancel | aply || e

Slider pre nastavenie priehladnosti vrstvy je mozno umiestnit priamo do panela Layers, kde
sa zobrazi nad legendou s nastavenou symbolikou vrstvy:

~ | i dmr hillshade

I Opacity

Band 1 (Gray)
237
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Slider je moZné nastavit v Properties - Legends, kde v Casti Embedded Widgets in Legend -

Available widgets kliknut na polozku Opacity slider, potom kliknut na tlacidlo b
a nakoniec kliknut na tlacidla Apply a OK :

Q Layer Properties — dmr_hillshade — Legend *

Q Legend placeholder image | | |:|E|

Embedded Widgets in Legend

Available widgets Used widgets
Opacity slider

lalv]

=:— Legend

[ stle -] I o< I cancel | appy || b |

c) v paneli Layers umiestnit raster Hillshade nad raster DMR:

Layers ]E3]
@@ V&AL
~ V| ¥ dmr_hillshade

Opacity e ——

Band 1 (Gray)
237

Il

> V| ¥ dmr
Band 1 (Gray)
. 379,226807

I 205,564896
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5. Identifikacia hodnoty vysky

Hodnotu bunky rastra vo zvolenom bode (pri DMR zodpoveda vyske terénu), je mozné v mapovom
okne zistit pomocou nastroja Identify Features @, ktory sa nachadza v paneli Attribute Toolbar:

(2 Projekt_wms - QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web [Mesh Progessing Help

DeERRYOvseoNrppa erRfele - o-rc@Mzs-0m-
MOV ZWB L /B Rk BEE<iBoo " qaquags a@aiHY

Panel Attribute Toolbar je mozné zapnut po kliknuti na panel View v hlavhom menu, tam vybrat
Toolbars a oznacit Attribute Toolbar.

Po oznaceni ikonky % tohto nastroja je mozné v mapovom okne kliknut vrstvu DMR vo zvolenom
bode:

Otvori sa okno Identify Results s vysledkami identifikacie, kde je v stipci Value uvedena hodnota
vysky bunky DMR, CiZe vyska terénu v danej lokalite:

Identify Resu Hs_ BI
2= S %% 0

Feature Value
* dmr 0
> dmr

¥ (Derived)

Mode lLa\f‘Ef Selection -

View |Tree 5
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6. Transformacia do iného polohového suradnicového referencného systému

Informacie o spravnom nastaveni suradnicovych systémov a transformacii pouzivanych na tzemi
Slovenska su uvedené v ndvode Suradnicovy systém S-JTSK[JTSKO3] v QGIS:
https://www.geoportal.sk/files/gz/s-jtsk jtskO3 v qgis.pdf.

Na transformaciu polohového stradnicového systému rastrovych udajov je mozné pouzit dva
spoOsoby:
a) V paneli Layers kliknut pravym tla¢idlom mysi na vrstvu, vybrat Export a tam Save As...:

Layers B®
v BT 3 )

.:. dm SKO
W62 ») Zoom to Layer

106653 | ©% Show in Overview

Copy Layer
Rename Layer

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

L. Duplicate Layer

4 Remove Layer...

Change Data Source...

Set Layer Scale Visibility...

Set CRS »

Export ’ Save As...

Styles » Save as Layer Definition File..
Properties... Save as QGIS Layer Style File... l

Otvori sa okno Save Raster Layer as..., kde treba vyplnit potrebné parametre a potom kliknut
na tlacidlo OK:

e Format - vybrat format vystupného suboru.

e File name - zadat nazov a umiestnenie vystupného suboru.

e CRS - vybrat vystupny suradnicovy systém.

e Resolution — zadefinovat rozliSenie (velkost bunky) pretransformovaného rastra (volitelny
parameter - ak sa nevyplni, aplikacia si sama vypocita hodnotu podla rozliSenia vstupného

rastra).
Q Save Raster Layer as... X
Output mode (@ Raw data Rendered image
Format GeoTIFF v Create VRT
File name  C:\Data\dmrITSK.tif a||.. |
Layer name
CRS EPSG:5514 - S-JTSK / Krovak East North - —:3\,|

w Extent (current: layer)

North -1205467.1212
West -373446.0654 East |-372733.0732

South -1205842.1187

Current Layer Extent Calculate from Layer ™ Map Canvas Extent

w Resolution (current: user defined)

#) Horizontal |1 Vertical 1 Layer Resolution

Columns 713 Rows |375 Layer Size

b Create Options
14 Pyramids

b No data values

V| Add saved file to map Cancel Help
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b) Nastroj Warp (reproject), ktory sa nachadza v paneli Raster = Projections:

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

L ) N O/ ®. @ | % Raster Calculator... 9 ;
J B |—,I.; |J; ma \“j ‘q." )? N 0 !N | N 0
Align Rasters...

!‘ ! g\, V / ﬁ M] ,/ i1 Georeferencer... abe *
Browser 2® DEMto3D ’
ORY®O Image Footprint »

- VoGlIS ProfilTool >
Favorites 2

+ % Spatial Bookmarks Analysis ’
» 6] Home Projections & Assign projection...
q G\ Miscellaneous » | @ Extract projection...
4 D:\ pacs =
s o ga v Extraction i & Warp (reproject)...
Layers ] Conversion »

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

e Input layer - vybrat vstupny raster.

e Source CRS - vybrat vstupny suradnicovy systém.

e Target CRS - vybrat vystupny suradnicovy systém.

e Resampling method to use - zvolit metddu pre prevzorkovanie (resampling) rasta.

e 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).

e Reprojected - zadat nazov, umiestnenie a format vystupného suboru.

(2} Warp (reproject) X

Parameters Log

Input layer
=" dmr [EPSG:8353] v
Source CRS [optional]

Project CR.S: EPSG:8353 - 5-JTSK [JTSK03] / Krovak East North ~ —‘_-E

Target CRS [optional]

EPSG:5514 - 5-JT5K [ Krovak East North ~ —‘-;

Resampling method to use

Nearest Neighbour w

Nodata value for output bands [optional]

|N0t set S |

Output file resolution in target gecreferenced units [optional]

1,000000 a :|
P Advanced parameters

Reprojected

|c:/Datajdmr ITSK. tif | [

Open output file after running algorithm
GDAL/OGR. console call

gdalwarp -s_srs EPSG:8353 -t_srs EP5G:5514 +r 1.0 1.0 + near -of GTiff D:\Projekt\DMRATIFF \dror 6 C:f
Data/dmr ITSK. tif

0% Cancel

Run as Batch Process... Close Help
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7. Transformacia do iného vyskového referencného systému

Hodnoty buniek (vysky) rastra DMR 5.0 alebo DMP je mozZné pretransformovat do jedného
z nasledujucich vyskovych referencnych systémov zavaznych na uzemi Slovenska:

= Baltsky vySkovy systém po vyrovnani - Bpv (1957), kéd EPSG:8357

= Eurdpsky vertikdlny referenény systém - EVRS (EVRF2007), kéd EPSG:5621

= elipsoidicka vyska v systéme ETRS89 nad elipsoidom GRS80 - hersgs, kdd EPSG:4937

Na transformaciu vysok je treba pouzit digitdlne referencéné vyskové modely, ktoré je mozné
stiahnut vo formate GTX na Geoportali v sekcii Geodetické zaklady—>Na stiahnutie:
= Digitdlny vyskovy referencny model - DVRMO05: model je urceny na prevod elipsoidickych
vySok uréenych GNSS v systéme ETRS89 do systému nadmorskychv(normalnych) vysok Bpv.
Obsahuje hodnoty vySok kvazigeoidu DVRMO5 nad elipsoidom GRS80.
= Digitdlny model kvazigeoidu - DMQSK2014-E: model je uréeny na prevod elipsoidickych
vySok uréenych GNSS v systéme ETRS89 do systému nadmorskych (normalnych) vysok
EVRS (EVRF2007). Obsahuje hodnoty vysok kvazigeoidu DMQSK2014-E nad elipsoidom
GRS80.

Transformacia vysok Bpv na vysSKky hersso
1) Do nového projektu pridat stiahnuty digitdlny vyskovy referenény model DVRMO5
(Slovakia_ETRS89h_to_Baltic1957.gtx) pomocou funkcie Layer - Add Layer - Add Raster
Layer:

v 4 I Slovakia ETRS89 to EVRF2007
W :00m
456986

DVRMOS je v suradnicovom referen¢nom systém WGS84 (kdéd EPSG:4326).
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2)

3)

Do toho istého projektu pridat DMR s vySkami v Bpv napr. v siradnicovom systéme
S-JTSK[JTSKO3] tiez pomocou funkcie Layer - Add Layer - Add Raster Layer:

Layers F X
« {§l & TV & -H L

& dmr jtsk03 Bpv

¥ Slovakia_ETRS89h_to_EVRF2007

W 330072
45.6926

KR

v

UPOZORNENIE: Pre spravne polohové zobrazovanie rastrov je potrebné mat v QGIS
nastavené spravne transformacie podla navodu Suradnicovy systém S-JTSK[JTSKO3] v QGIS:
https://www.geoportal.sk/files/gz/s-jtsk jtsk03 v _qgis.pdf.

Transformadcia vySky Bpv na herssg - pouZije sa digitalny referenény vyskovy model DVRMO5
(Slovakia_ETRS89h to_Baltic1957.gtx) a ndstroj Raster calculator, ktory sa nachadza v paneli
Processing Toolbox = Raster analysis:

Processing Toolbox E o
X RON %
Q, search...

Recently used #

() Cartography

() Database

(2 Filetools

(2 Graphics

() Interpolation

(2 Layertools

() Network analysis
.I,l-' \, Fuzzify raster (gaussian memb...
:,|_": Fuzzify raster (large members...
.I,L’ Fuzzify raster (linear members...
.I,l \. Fuzzify raster (near membersh...
:,|..-' Fuzzify raster (power member...
.I,F\ Fuzzify raster (small members...
4% Raster boolean AND
4% Raster boolean OR
4 Raster layer statistics
4 Raster layer unique values rep...
4 Raster layer zonal statistics
4% Raster surface volume
4 Reclassify by layer
4 Reclassify by table
4% Sample raster values

4 Zonal histogram

44 Zonal statistics
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Otvori sa okno Raster calculator, kde do poli¢ka Expression zadat podmienku v tvare:
"dmr_Bpv@1" + "Slovakia_ETRS89h_to_Baltic1957@1", kde dmr_Bpv@1 je vstupny DMR

s vySkou Bpv. Do podmienky zadat presny nazov vstupného rastra DMR, ktory je mozny vidiet
v Casti Layers, kde staci dvakrat kliknut lavym tlac¢idlom mysi na vrstvu a automaticky sa prida
po policka Expression. V policku Reference layer(s) (used for automated extent, cellsize, and
CRS) vybrat vrstvu DMR a kliknat na tlacidlo OK:

(2} Multiple selection X

‘Slovakia_ETRS89h to Baltic1957 [EPSG:4326] Select Al

dmr_jtsk03_Bpv [EP5G:8353]

Clear Selection
Toggle Selection
Add File(s)...
Add Directory ...

Cancel

Do polic¢ka Output zadat umiestnenie, nazov a format vystupného stboru a nakoniec
kliknut na tlacidlo Run:

() Raster calculator X
Parameters  Log ' Raster s
Ere=m ® |calculator
Layers Operators This algorithm allows
= = performing algebraic
Slovakia_ETRS8%h_to_Baltic1957@1 + 3 cos sin log10 AND operations using raster
dmr_jtsk03_Bpv@1 layers.
- i acos asin In OR.
The resulting layer will
A sart = s ( ) have its values

computed according to
an expression. The
expression can contain
numerical values,

abs min max operators and
references to any of
the layers in the
current project. The
following functions are
also supported:

Expression

“dmr_jtsk03_Bpv@1" + "Slovakia_ETRS8%h_to_Baltic1957@ l'I

-sin{), cos(), tan(),
atan20, In{), log100

Expression is valid The extent, cell size,
and output CRS can be
defined by the user. If
the extent is not
spedfied, the minimum
[ > Add... s extent that covers

selected reference

Predefined expressions

layer(s) will be used. 1f
Reference layer(s) {used for automated extent, cellsize, and CRS) [optional] the cell size iz not
specdified, the minimum
cell size of selected
reference layer(s) will
be used. If the output

1 elements selected

Cell size {use 0 or empty to set it automatically) [optional]

[0,000000 a 7 CRS is not specified,
N N N the CRS of the first
Qutput extent {(xmin, xmax, ymin, ymax) [optional] reference layer will be
‘[Lea'.‘e blank to use min covering extent] | . used.
Output CRS [optional] The cel size is assumed
- to be the same in both
~| @ Xand ¥ axes,
Output Layers are referred by
thei
‘D:,"ProjekthMRﬁransformadafdmr_ilsko3_Heh'589.nf . d:sill‘alj;nﬁﬁm layer
liet =nd the numby 5
0% Cancel
Run as Batch Process... Run Close Help

Po dokonceni procesu sa do projektu prida vystupny raster s vySkami hersso . Hodnotu vysok
vstupného DMR (dmr_jtsk03 Bpv) avystupného DMR (dmr_jtskO3 Hetrs89) je moiné
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porovnat pomocou ndstroja Identify Features :, ktory sa nachadza v paneli Attribute
Toolbar, podla postupu uvedeného v 5. kapitole:

|dentify Results n
BF & 3 | O LR
Feature Value
¥ 0 drr_jtsk03_Hetrs29
~ dmr_jtsk03_Hetrs29
Band 1 1180.798
(Derived)
Vo1 dmr_jtsk03_Bpv

v dmr_jtsk03_Bpv

(Derived)

v 2 Slovakia_ETRS89h_to_Baltic1957
 Slovakia_ETRS8%h_to_Baltic1957
Band 1 42,678
(Derived)
Mode | Top down ~
View Tree w Help

4) Transformacia polohového suradnicového referenéného systému — ak je potrebné ziskat
DMR s vyskami hetsgs vinom polohovom suradnicovom referenénom systéme, napr.
ETRS89 (kdd EPSG:4258), je mozné pouzit postup transformacie uvedeny v 6. kapitole.

Transformadcia vysSok hersse na vysky Bpv - pri transformacii vySok sa tiez pouzije digitalny vysSkovy
referenény model DVRMOS5 (Slovakia_ETRS89h_to_Baltic1957.gtx) . Postup je podobny ako

v predchadzajucom pripade s tym, Ze v nastroji Raster calculator treba do policka Expression zadat
podmienku v tvare: "dmr_Hetrs89@1" - "Slovakia_ETRS89h_to_Baltic1957@1", kde
dmr_Hetrs89@1 je vstupny DMR s vySkami herss (do podmienky zadat presny nazov vstupného
rastra DMR).

Transformacia vysSok hersso na vySky EVRS(EVRF2007)
1) Do nového projektu pridat stiahnuty digitalny model kvazigeoidu DMQSK2014-E
(Slovakia_ETRS89h to EVRF2007.gtx) pomocou funkcie Layer-> Add Layer -
Add Raster Layer:

v [ 3 Slovakia ETRS89h to_EVRF2007
| i

45,6986

DMQSK2014-E je v suradnicovom referenénom systém WGS84 (kod EPSG:4326).
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2) Do toho istého projektu pridat DMR s vySkami v hersgg vytvoreny v ¢asti Transformacia vySok
Bpv na vysky hersgg alebo priamo poskytovany DMR 5.0 v ETRS89-TM34 s vyskami hersss:

& dmr_jtsk03_Hetrs89 .
v [ ¥ Slovakia ETRS89h_to_EVRF2007 s \
Ay .

W 30072

45.6986

-

UPOZORNENIE: Pre spravne polohové zobrazovanie rastrov je potrebné mat v QGIS

nastavené spravne transformacie podla navodu Suradnicovy systém S-JTSK[JTSKO3] v QGIS:
https://www.geoportal.sk/files/gz/s-jtsk jtsk03 v qgis.pdf.

3) Transformacia vysky herssg na EVRS(ETRF2007) - pouZije sa digitdlny model kvazigeoidu
DMQSK2014-E (Slovakia_ETRS89h_to_EVRF2007.gtx) a nastroj Raster calculator, ktory sa
nachdadza v paneli Processing Toolbox—»Raster analysis.

Otvori sa okno Raster calculator, kde do poli¢ka Expression zadat podmienku v tvare:
"dmr_ Hetrs89@1" - " Slovakia_ETRS89h_to EVRF2007 @1", kde dmr_Hetrs89@1 je
vstupny DMR v systéme S-JTSK[JTSKO3] s vyskou Bpv. Do podmienky zadat presny nazov
vstupného rastra DMR, ktory je mozny vidiet v Casti Layers, kde staci dvakrat kliknat favym
tla¢idlom mysi na vrstvu a automaticky sa prida po poli¢ka Expression. V policku Reference
layer(s) (used for automated extent, cellsize, and CRS) vybrat vrstvu DMR a kliknut na
tlacidlo OK:

(=) Multiple selection ¥

[ 1iSlovakia_ETRS3%h_to EVRF2007 [EPSG:4326] Select All
dmr_jtsk03 Hetrs89 [EP5G:8353]

Clear Selection
Toggle Selection
Add File(s)...
Add Directory...

Cancel
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Do poli¢ka Output zadat umiestnenie, ndzov a format vystupného stiboru a nakoniec kliknut
na tlacidlo Run:

(&) Raster calculator X
Parameters Log ' Raster .
Expression calculator
Layers Operators This algorithm allows
. erforming algebraic
Slovakia_ETRSE0h,_to_EVRF2007@1 + = == = log10 AND Deratione using raster
dmr_jtsk03_HetrsB9@1 layers.
- / acos asin In OR

The resulting layer wil
A sart = S ( ) have its values
computed according to
an expression. The
ExXpression can contain
8 numerical values,
abs min max operators and
references to any of
the layers in the

R
pression current project. The
“cimr_jtsk03_Heirs83@1" - "Slovakia_ETRS85h_to_EVRF2007@1" | e fcone==

-sin{), cos(), tan{),
atan2(), In0, log100

The extent, cell size,
and output CRS can be
defined by the user. If
the extent is not

Expression is valid

EredeiiediSnressine spedified, the minimum
extent that covers
L2 ¥ Fidl S selected reference
layer(s) wil be used. If
the cell size is not
Reference layer(s) (used for automated extent, cellsize, and CRS) [optional] spedified, the minimum
1 elements selected cell size of selected
reference layer(s) wil

be used. If the output

Cell size {use 0 or empty to set it automatically) [optional] CRS t fied
is not spedfied,

|0,000000 €@ 5] |the CRS of the first
reference layer will be
Output extent (xmin, xmax, ymin, ymax) [optional] used.
|[Lea'--'e blank to use min covering extent] | The cell size is assumed
Qutput CRS [optional] to be the same in both
— ¥ and Y axes,
BIE>
Layers are referred by
Output their name as
|D:fPrajekt,u’DMR;'Transformaaa,.’dmrjskﬁ37EVRS.ﬁf E;ipal‘:élat?wénﬂ;g:iif
i - the band to use (based
el L
Open output file after running algorithm on 1), using the v
0% Cancel
Run as Batch Process... Close Help

Po dokonceni procesu sa do projektu prida vystupny raster s vyskami EVRS. Hodnotu vySok
vstupného DMR (dmr_jtskO3_Hetrs89) a vystupného DMR (dmr_jtskO3_EVRS) je moiné
porovnat pomocou funkcie Identify Features “, ktord sa nachidza v paneli Attribute
Toolbar, podla postupu uvedeného v 5. kapitole:

Identify Results n
kALY R
Feature Value
v~ 0 drmr_jtsk03_EVRS
v dmr_jtsk03_EVRS
Band 1 1138.5093
> (Derived)
v 1 drmr_jtsk03_Hetrs83
~ dmr_jtsk03_Hetrs89
Band 1 1181.048
> (Derived)
v 2 Slovakia_ETRS8%h_to_EVRF2007
~ Slovakia_ETRS8%h_to_EVRF2007
Band 1 42,538742
> (Derived)
Mode | Top down ~
View |Tree w Help
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4) Transformacia polohového suradnicového referenéného systému — ak je potrebné ziskat
DMR s vyskami EVRS(EVRF2007) v inom polohovom suradnicovom referenénom systéme,
napr. ETRS89 (kéd EPSG::4258), je mozné pouzit postup transformacie uvedeny

v 6. kapitole.

Transformacia vySok EVRS(EVRF2007) na vysky hersse - pri transformacii vysSok sa tieZ pouzije
digitalny model kvazigeoidu DMQSK2014-E (Slovakia_ETRS89h_to EVRF2007.gtx). Postup je
podobny ako v predchadzajucom pripade s tym, Ze v nastroji Raster calculator treba do policka
Expression zadat podmienku v tvare:
"dmr_EVRS@1" + " Slovakia_ETRS89h_to_EVRF2007.gtx", kde dmr_EVRS@1 je vstupny DMR
s vysSkami EVRS(EVRF2007) (do podmienky zadat presny nazov vstupného rastra DMR).

8. Vytvorenie vrstevnic

QGIS ponuka moznost vizualizovat DMR vo forme vrstevnic vo vlastnostiach vrstvy Properties v Casti
Symbology, kde treba nastavit poZzadované parametre a kliknut na tlacidlo Apply a potom OK:

Render type — vybrat moznost Contours.

Contorul Interval — vybrat vyskovy interval zakladnych vrstevnic v metroch.

Contoru Symbol — vybrat symboliku (typ, hrubku a farbu Ciary) pre zakladné vrstevnice.

(2} Symbol Settings

I - Line I )

X

]

E{mbul layer type SimEIE Line

4
-
b

Color (N | -
Stroke width 0,200000 =] | Milimeters -
Offset 0,000000 = | | Milimeters =
IStmlﬂa style Solid Line - I
Join style I Bevel =
Cap style I square =

Use custom dash pattern
Milimeters -

Pattern offset | 0,000000 = | | Milimeters -2
Align dash pattern to line length
Tweak dash pattern at sharp corners

W Trim Lines

Cancel

@@ d@a@d@@@

Help

Index Contour Interval — vybrat symboliku pre hlavné vrstevnice.

Index Contour Symbol - vybrat symboliku (typ, hrdbku a farbu ciary) pre hlavné vrstevnice.

Layer Rendering - moznost nastavit jas (Brightness), kontrast (Contrast) a sytost (Saturation)

farieb.
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e Resampling — v polickach Zoomed: in a out vybrat metddu pre resampling (prevzorkovanie)
rastra pri jeho priblizovani/oddialovani v mapovom okne: napr. Bilinear alebo Cubic,
v policku Oversampling (prevzorkovanie) nastavit hodnotu napr. 2,00 a oznacit policko Early

resampling pre skoré prevzorkovanie.

(2 Layer Properties — dmr — Symbology X

(@) information [LRencer type | Contours M |
J-\ . Input band | Band 1 (Gray) - |
AN Source

Contour Interval | 1,00

‘ Symbology

I‘i Transparency

Histogram

w Band Rendering

Contour Symbol

Index Contour Interval

Index Contour Symbol

|H
| |

Rendering Input Downscaling | 4,00 & |3|
ﬁ Temporal
o ryramids
E Metadata lw Layer Rendering
- Legend Blending mode | Normal A | |hReset ‘
Brightness = [o 2| contrast = [0 |
=F., QGIS Server
= Gamma L + 1,00 B { Saturation = |0 2|

Invert colors

Hue Colorize

{ Grayscale | off

~| Strength

) [0 |2

w_Resamplii
IZacmed: in |Cubic

= | Oversampling |2,00 a :\ V| Early resampling

bt | out ‘Cub\c

Style -

| I |

Cancel |I Apply

|

DMR vizualizovany vo forme vrstevnic:

it
I |'I|||iI |||| |||||! .ll
I|||” ||'| |'||I

‘ ;||| ::I! ;!'i-| |
| !l'k\lk‘ll:\ I|,I.| \

) I

1
W

I,'\,I '| \ ".":
1N 'u,'J.l\!Iff )

VANV e
1.& \ I| I;'II |.!rl .LL-—;_\\\(HI
) i i

\ | I
RV LT
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Ak je potrebné z DMR vygenerovat vrstevnice do samostatnej vektorovej liniovej vrstvy, tak je
mozné pouZzit nastroj Contour, ktora sa nachadza v hlavnhom menu v paneli Raster - Extraction:

Database Web Mesh Processing Help

¥ Raster Calculator... (8 (1% A @&
Align Rasters... e £ 2
1 Georeferencer... ﬂ
DEMto3D »
Image Footprint ’
VoGlIS ProfilTool »
Analysis »
Projections »
Miscellaneous 4
& Clip raster by extent...
Conversion » | W Clip raster by mask layer...

E Contour...

Po jeho spusteni sa otvori okno, kde treba vyplnit poZadované parametre a potom kliknut na
tlacidlo Run:
e Input layer - vybrat raster DMR, z ktorého sa budu generovat vrstevnice.
e Interval between contour lines - zadat vyskovy interval vrstevnic.
e Produce 3D vector - oznacit policko, ak si na vystupe potrebné vrstevnice, ktorych vertexy
budu mat vyplnenu aj hodnotu suradnice Z (vyska).
e Contours - vyplnit nazov, format (napr. Shapefile) a umiestnenie vystupného suboru.

() Contour *x

Parameters Log
TRpUT Tayer
" dmr [EP5G:8353] w

Band number

Band 1 (Gray) o

Interval between contour lines

[10,000000 2]
Attribute name (f not set, no elevation attribute is attached) [optional]

[ELev |
Offset from zero relative to which to interpret intervals [optional]

|0,000000 =
¥ Advanced parameters

Produce 3D vector

[ Treat all raster values as valid

Input pixel value to treat as "nodata™ [optional]

|Nnt set S |

Additional command-ine parameters [optional]

Contours

||D:!Prujekt.u'DMRNrst&vnicej’vrst&vn\ce_][}m.shp |

Open output file after running algorithm
GDAL 0GR console cal

gdal_contour -b 1 -3 ELEV 4 10.0 -3d -f "ESRI Shapefile” Dt \Projekt\DMRYTIFF \dmr, if D: [Projekt/DMR,/
Vrstevnice fvrstevnice_10m.shp

0% Cancel

Run as Batch Process... Run Close Help
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Vygenerované vrstevnice s vySkovym intervalom 10 m:

Vrstevnice je mozné dalej upravit (generalizovat) pomocou nastroja Generalizer3. Tento nastroj
(plugin) je potrebné najprv do QGIS nainstalovat. V hlavnhom menu v paneli Plugins->Manage and
Install Plugins vybrat All a do vyhladavacie okna Search zadat nazov nastroja a po jeho vyhladani
kliknut na tlacidlo Install plugin:

| & generalizer || a |
]

Generalizer3

2

Lines generalization and smoothing
(partially based on v.generalize GRASS module)

Plugin to Generalize, Simplify or Smooth lines in QGIS
Functions :

Remove small objects

Simplify :

Douglas-Peucker Algorithm

| Jenk's Algorithm

' Lang Algorithm

Reumann-Witkam Algorithm L
Vertex Reduction

Smooth :

Boyle's Forward-Looking Algorithm
Chaiken's Algorithm

Hermite Spline Interpolation

McMaster's Distance-Weighting Algorithm
Distance Weighting

McMaster's Sliding Averaging Algorithm

Snakes Algorithm : Slowest smoothing algorithm I~

| Upgrade A1l | I Install Plugin I

Close Help
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Nainstalovany nastroj Generalizer sa nachadza v paneli Vector:

Plugins

O

Raster Database Web N
DXF Import/Convert

Geoprocessing Tools

5

Geometry Tools

Analysis Tools J
Research Tools

Data Management Tools

Po kliknuti na tento nastroj sa otvori okno Generalizer, kde treba vyplnit poZadované parametre a
potom kliknut na tlacidlo OK:
e Choose layer(s) - vybrat vrstevnice, ktoré sa budu generalizovat.
e Algorithm(s)— po kliknuti na tladidlo Add vybrat algoritmus, ktory sa ma pouzit na
generalizaciu (Generalizing), zjednodusenie (Symplifying) a vyhladenie(Smoothing) vrstevnic
a zadat jeho parametre (napr. Treshold, Weight,...)

( Generalizer X

Douglas-Peucker Algorithm

Jenk's Algorithm

Lang Algorithm

Reumann-Witkam Algorithm

Vertex Reduction

--—-Smoothing-----

Boyle's Forward-Looking Algorithm
Chaiken’s Algorithm

Hermite Spline Interpolation
McMaster's Distance-Weighting Algorithm
McMaster’'s Sliding Averaging Algorithm
Snakes Algorithm

Viac informdcii o algoritmoch pre generalizaciu je uvedenych na strankach:
o https://github.com/giscan/Generalizer

o https://grasswiki.osgeo.org/wiki/V.generalize tutorial.

e Save outpu layer — oznacit toto policko a kliknut na tlacidlo Browse, kde zadat umiestnenie
a nazov vystupného suboru (format je automaticky nastaveny na GeoPackage):
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(2 Generalizer >

Batch mode ?

Input line layer:

wrstevnice_10m =

Options

Alghoritm: | Douglas-Peucker Algorithm bt

Threshald: 2,0000 =

V| Save output layer

Di: fProjekt/DMR furstevnice_10m_gen.apkag
e

Po oznaceni policka Batch mode, je mozné vybrat a pouZit viacero generaliza¢nych metdd naraz po
kliknuti na tlacidlo Add, napr.:

() Generalizer X

;

Choosze layer(s)

Algorithm(s)

Algorithm Parameter 1 Parameter 2 =

1| Douglas-Peuck... | 2,0000 -

- Delete
2| Chaiken's ... 3 ~ 3,00 . 4 Edit
Save output layer(s) to folder
Browse
Close

Po kliknuti na tlacidlo OK sa vytvori generalizovana vrstva vrstevnic, ktord sa prida do panelu Layers
oznacena ako memory, ktora ale je len do¢asna vrstva uloZzena len v pamati pocitaca.

Layers =

‘i‘mw-'v.eu'_"_‘rﬂ

[ v vrstevnice 10m memory =] |
v — wrstevnice_10m

b ¥ dmr_hillshade

L4 = dmr

Tuto vrstvu je mozné vyexportovat do zvoleného formatu pomocou nastroja Export - Save
Feature Layer As po kliknuti pravym tlacidlom mysi na vrstvu v paneli Layers:
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Layers @®
v @l e vE&E-F2O

vrstevnice 10m merpgs
+.' Zoom to Layer(s)

v — vrstevnice_10m
’ ¥ dmr_hillshade Zoom to Jelection
g ¥ dmr ©2 Show in Qverview

Show Feature Count

#1 Show Labels
Copy Layer
Rename Layer

[ Duplicate Layer

["L Remove Layer...
Move to Bottom

© Open Attribute Table

J/ Toggle Editing
Filter...
Change Data Source...
Set Layer Scale Visibility...
Layer CRS »

) Make Permanent...

Save Features As...

Styles » Save Selected Feature
Add Layer Notes... Save as Layer Definition File...
Properties... Save as QGIS Layer Style File...

Otvori sa okno Save Vector Layer As, kde treba vyplnit poZzadované parametre a kliknut na tlacidlo
OK:

e Format — vybrat poZzadovany format vystupného suboru.
e File name — zadat nazov a umiestnenie vystupného suboru.
e Layer Name — zadat ndzov vrstvy (napr. pri formate GeoPackage).
e (RS - zadat suradnicovy systém vystupného suboru.
(2} Save Vector Layer as... *
Format GeoPackage hd

File name wrstevnice_10m_gen

Layer name |vrstevnice_10m_gen

ICRS EPSG:8353 - S-JTSK [JTSK03] [ Krovak East North = —:EI

Encoding UTF-8
Save only selected features
P Select fields to export and their export options
V| Persist layer metadata
¥ Geometry
Geometry type Automatic =
Force multi-type

Indude z-dimension
» Extent (current: none)
w Layer Options
DESCRIPTION
FID fid
GECMETRY_MAME | geom
IDENTIFIER.

SPATIAL_INDEX TES =

P Custom Options

V| Add saved file to map Cancel Help
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Povodné vrstevnice:
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Vrstevnice po generalizacii:

S

9. Odmeranie vyskového profilu

Na odmeranie vySkového profilu je moiné pouzit néastroj (plugin) VoGIS Profil Tool, ktory sa da

nainstalovat podobnym postupom, ako je uvedeny v 8. kapitole. Nainstalovany nastroj sa potom

nachadza v paneli Raster - VoGIS Profil Tool. Po kliknuti na tento nastroj sa otvori okno, kde treba

vyplnit poZzadované parametre a potom kliknat na tlacidlo Create Profile:
[ ]

Select rasters visible in current extent - po kliknuti na toto tlacidlo sa v spodnom okne zobrazi
[ ]

zoznam rastrov, ktoré su zapnuté v paneli Layers. Z nich treba vybrat poZzadovany DMR.
Digitized profile line — po kliknuti na tlacidlo Digitize (new) profile line je moziné na DMR ruc¢ne
nakreslit liniu, po ktorej bude prebiehat vyskovy profil. Linia sa ukondéi kliknutim pravého
tlacidla mysi.
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e Use profile line from line layer — tato moznost zvolit, ak sa ma vyskovy profil vytvorit
na mieste existujucej liniovej vrstvy, ktora je tiez pridana v projekte v paneli Layers.
e Define Vertices- zvolit jednu z moznosti:
a) Distance between vertices — definuje vzdialenost medzi bodmi vyskového profilu,
b) Number profile points at nodes and vertices — definuje pocet bodov vyskového profilu.

) VoGIS Profile Tool X
Select rasters
[ Select rasters visible in current extent |
[ Refresh raster list |
dmr
Define profile line(s)
Explode lines (Multipart Features)
Zusammenhéngende Linien verbinden
(®) Digitized profile fine
[ Digitize (new) profile ine |
() Use profile line from line layer
Hres orly
() Straight line between two points
Line
X-Value Y-Value
from: |-30000 | | 240000 |
to: |-20000 | | 230000 |
Define vertices
() Distance between vertices [ 1,000 2]
(@) Number of vertices per profile | 1000 2]
Create profile points at nodes and vertices
Area intersection
|| Cadastre intersection
\ =]
Nodata (Expert) |-9999 00
| Create Profile ||| close
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Nasledne sa otvori okno s vygenerovanym vyskovym profilom, ktory je mozné uloZit ako obrazok

po kliknuti na ikonku Save the figure alebo vyexportovat do roznych formatov (Textfile,
Excel/CSV, SHP, DXF) ako body alebo liniu:

(2 VoGIS Profile Tool X

600

200

—200

w | m el(= R

Decimal delimiter (Text, C5V): |. = | Column delimiter (Text): |tab ~ | || Hectometer attrbutes || Line Attributes
— —
| Textfie || Excel/csV || AutocadText || ShpPoint || DXFPoint || Shapeline || DXFline ||| Add tolayout Close

Zobrazenie vyexportovanych bodov profilu vo formate Shapefile (SHP), kde v atribatovej tabulke je
mozné najst suradnice bodu (X=Rechtswert, Y=Hochwert, Z=dmr (podla nazvu vstupného DMR))
a vzdialenost od zaciatku profilu (Profillaen):

Profillaen | I

L TEeR
| Hochwert |
-1203898,894

BEE®

ProfilNr

Rech
-497414,776

207,55

-497404,707

-1203916,174

-497394,638 -1203933,455

-497384,569 -1203950,735

-497374,501 -1203968,016

-1203985,296

-497364,432

-497354,363 -1204002,577

-497344,294 -1204019,857

-497334,225 -1204037,138

-497324,156

-1204054,418

-497314,087 -1204071,699

-497304,018

-1204088,979
-1204106.260

-497293.949

Show All Features
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Zobrazenie vyexportovane;j linie profilu vo formate DXF v CAD softvéri Bentley MicroStation V8i:

o View 1 - Left Model
C v 433 EHB| WEIG & 75

10. Sklon terénu

Z DMR je mozné vypocitat uhol sklonu v stuprioch pre kazdu bunku rastra. SlGzZi na to nastroj Slope,
ktory sa nachadza v paneli Raster->Analysis. Po spusteni nastroja sa otvori okno, kde treba vyplnit
pozadované parametre a kliknat na tlacidlo na Run:

e Input layer - vybrat vstupny DMR.

e Slope - zadat ndzov, format a umiestnenie vysledného suboru.
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L Slope =

Parameters Log

Input layer
" dmr [EPSG:8353] w

Band number
Band 1 (Gray) w
Ratio of vertical units to horizontal

ar

1,000000

[] slope expressed as percent instead of degrees
[ compute edges
[ use ZevenbergenThorne formula instead of the Horn's one
w Advanced parameters
Additional creation options [optional]

Profile |Default ~

Mame Value

Bp| | = Validate Help
Additional command-line parameters [optional]

Slope
|D:fProjekthMRfShonfdmr_sHon.t’f |

Open output file after running algorithm
GDAL/OGR console call

gdaldem slope D:\Projekt\DMRTIFF \dmr tif D: Projekt/OMR /Sklon/dmr_sklon. tif -of GTiff b 1 -5 1.0

0% Cancel

Run as Batch Process... Run Cloze Help

Vysledny raster so znazornenim sklonu terénu v stupnoch:

Layers @®
W @, T. N

dmr skion
Band 1 (Gray)
82,014671

0,000978
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11. Vytvorenie vyrezu a rozdelenie rastra DMR

Vyrez podl'a vektorovej polygonovej vrstvy
Vyrez z rastra DMR podla zaujmového Uzemia (vektorového polygdnu) je mozné urobit pomocou
nastroja:
1) Clip Raster with Polygon, ktory sa nachadza v paneli Processing toolbox -
SAGA - Features — Features-Raster Tools:

Processing Toolbox
BaeO TN
Q search...
» & GRASS
~ & SAGA
b Climate and Weather - Climate and Weather Tools

* Features - Features-Raster Tools
& Add Raster Values to Features

Cli jith Polygon
(& Contour Lines from Raster
@ Gradient Vectors from Direction and Length
& Gradient Vectors from Directional Components
@ Gradient Vectors from Surface

& Local Minima and Maxima

@ Raster Classes Area for Polygons

& Raster Statistics for Points

@ Raster Statistics for Polygons

& Raster System Extent

& Raster Values to Points

@ Raster Values to Points {randomly)

& Vectorisina Raster Classes

Po spusteni nastroja treba vyplnit pozadované parametre a kliknat na tlacidlo Run:
e [nput - vybrat vstupny DMR.
e Polygons - vybrat polygdnovu vrstvu, podla ktorej sa urobi vyrez z DMR.
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e Target Extent — vybrat moznost polygons.
e Output - zadat umiestnenie a nazov vystupného siboru vo formate SDAT:

(2} Clip Raster with Polygon x

Parameters Log |

Input

1in§ts selected ! |D
Palygons
(> palygon [EPSG:8353]

|:| Selected features only
Target Extent

|[1] polygons

Qutput
|D:fProjelct,r‘DMR,fdmr_\rwez.sdat L <] _,

g
&
a

Open output file after running algorithm

I % ] | cancel |

Run as Batch Process.. 1 R.I.-.H"I Il Close J

Na vystupe je raster vo formate SDAT. Pre export do inych formatov (napr. GeoTIFF) je mozné
pouZit postup uvedeny v 2. kapitole.

Vysledny vyrez z DMR (Cierno-biely) podla zvoleného Gzemia (fialovy polygdn):
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Rozdelenie DMR na viacero ¢asti podla pravouhlej mriezky:

DMR je mozné rozdelit na viacero mensich casti, ktoré budu spolu presne susedit.

Ako prvé si treba pripravit vektorovu polygénovu vrstvu podla, ktorej sa DMR bude orezavat.

Pre orezanie je idedlna pravouhla $tvorcova alebo obdiZnikové mriezka. Pre rastre v stiradnicovom
systémeme S-JTSK[ JTSK03] alebo S-JTSK[JTSK] je mozné pouzit napr. aj klady mapovych listov (napr.
pre mierku 1:1000 alebo 1:2000), ktoré sa daju bezodplatne stiahnut vo formate Shapefile a sur.
systéme S-JTSK[JTSK] na stranke:
https://www.geoportal.sk/sk/kataster-nehnutelnosti/na-stiahnutie/

Postup:
a) Do projektu v QGIS si pripojit DMR a polygdnovu vrstvu, podla ktorej sa DMR bude orezavat,
a v paneli Layers ju umiestnit nad vrstvu DMR):

Layers @® /
vawva-wr0 SR ,
v L_J ML1000 7|/ Trentin 9-2/24 Trenéin 8-2/23
» v 2 dmr_hillshade )
VR dmr i gl
" Tencing2mz
e
3| Trencin 92144 Trencin 8:2/33
) i I &
3 b

Symboliku polygdnovej vrstvy je mozné nastavit v Properties > Symbology:

Q Layer Properties - ML1000 | Symbolegy X
Q = Single symbal ~
. v ] fn &
_
o8
& symbology B
abc|
abe Symbol layer type| Outine: Simple line ~
Color |~ &
Stroke width [0,460000 | milimeters v S
- Offset [o,000000 | milimeters v S
4= I Stroke style Solid Line “| & |
Es] A Join style ‘ Bevel -
Cap style i Square v &
[] Use custom dash pattern
————————————————————————— Millmeters v S
O ) )
[ Draw line only inside polygon
Rings @ allRings ~
Enable symbol layer 4=, [ Draw effects
P Layer Rendering
s e ]
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Popis polygdnovej vrstvy je mozné nastavit v Properties - Labels:

() Layer Properties - ML1000 | Labels *
Q =4 Single Labels ~] &
" Walve | abe NAZOV_ML t
w Text Sample
-
Lorem Ipsum
w
{@be| Labels =
Lorem Ipsum [# [cm0 ] [& |~
abc e Text Text
% Formatting | POt s shellDig 2 M (=R
abe
Buffer Style Normélne ~ E,
abe Mask
- @ Eackgound U & |[sl & B &S I1E
= '/ Shadow Fiz= 10,0000 B \Ia
—
-0 2 Callouts
-5 Paints ME=S
0% Placement
7 renaening || oo — -
Opacity I 100,0 % BRKER
& [ i settings ] a0
| B2 Save Settings.
© Style ~ I QK I Cancel Apply Help

b) V paneli Layers kliknut pravym tlac¢idlom mysi na polygénovu vrstvu a potom v paneli
s nastrojmi kliknat na ikonku R (Select Features by area or single click):

! "Projekt - QGIS
Project Edit Miew Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help

NEEHRRY MeLLRPPY L RBUOR L - H-B-LEEHEE = T
Y, . ¥ .z =N Y Fiecfete by @ o) g % o W
) . click ;}:gSTL

Pomocou tohto nastroja potom v mapovom okne oznacit jeden alebo viacej polygdnov, podla
ktorych ohranicenia sa z DMR urobi vyrez:

| 3
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c) Spustit nastroj Clip Raster with Polygon a vyplnit potrebné parametre Input, Polygons, Target
Extent, Output a oznacit policko Selected features only:

! Clip Raster with Polygen

>
& SAGA version 7.8.2 is not offidally supported - algorithms may encounter issues 9
Parameters Log
B 'ygons

(-1 ML 1000 [EPSG:8353]

V| Selected features onlyl
Target Extent

[1] pelygons
QOutput

D Projekt/DMR fdmr_vyrez1.sdat

v | Open output file after running algorithm

Run as Batch Process...

Run Close

Na vystupe je DMR orezany podla zvoleného polygénu:

Takymto sp6sobom je mozné DMR postupne rozdelit na viacero Casti:




2) Clip raster by mask layer, ktory sa nachadza v paneli Raster - Extraction. Po spusteni toho
nastroja sa objavi okno, kde treba vyplnit poZadované parametre a potom kliknat na tlacidlo Run:
e Input layer - vybrat vstupny DMR.
e Mask layer - vybrat vektorovu vrstvu, podla ktorej sa vytvori vyrez z DMR.
e Source CRS — vybrat suradnicovy systém vstupného rastra.
e Target CRS — vybrat suradnicovy systém vystupného rastra.
e Match the extent of the clipped raster to the extent of the mask layer — oznacit policko.

e C(Clipped (mask) - zvolit moZnost Save to File... a zadat nazov, format, umiestnenie vystupného
rastra.

(2 Clip raster by mask layer *

Parameters Log

Input layer

" dmr [EP5G:8353] -
Mask layer

|-~ Polygon [EPSG:8353] | e |2

Selected features only

Source CRS |optional]

EPSG:8353 - 5-JTSK [JTSKO03] [/ Krovak East Morth &

Target CRS [optional]

EPSG:8353 - 5-JTSK [ITSK03] [ Krovak East Morth =)

Assign a specified nodata value to output bands [optional]
|th set S

[] create an output alpha band

I Match the extent of the dipped raster to the extent of the mask layer I

[] keep resolution of input raster

[ set output fie resolution

¥ Resolution to output bands [optional]
|th set S |

¥ Resolution to output bands [optional]

|th set T |
P Advanced parameters
Clipped (mask])
|D:,’Prnjekt,.’DMRNyrezfdmr_vyrez.h'f

Open output file after running algorithm
GDAL/OGR console call

gdalwarp -s_srs EPSG:8353 -t_srs EPSG:8353 -of GTiff -cutline D:\Projekt\DMR \Uzemie-vyrez\Polygon.shp -d Palygon -crop_to_cutline D:\Projekt\DMRTIFF\dmr. tif D:/_TEMP Temp/
processing_ZQbYaT/10c8c0bb5ch546eab0497a520e 5fb 16d /OUTPUT. tif

0% Cancel

Run as Batch Process... Close Help
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Vyrez podl'a rastrovej vrstvy

Vyrez zrastra DMR podla priestorového ohranicenia (Extent) rastrovej vrstvy (napr. rastra
Ortofotomozaiky alebo ZBGIS rastra) je mozné urobit pomocou nastroja Clip raster by extent, ktory
sa nachdadza v paneli Raster - Extraction:

Database Web Mesh Processing Help

¥ Raster Calculator... | £ M (T A
Align Rasters... o © mj I U B
11 Georeferencer... '_"
DEMto3D b
VoGIS ProfilTool b
Volurme Calculation Tool b
Analysis b
Projections »
Miscellaneous »

Extraction » n(:liprastq':lbj,rextent... k

Conversion »| M Clip raster by mask |ayer..

@ Contour..,

Po spusteni toho nastroja sa objavi okno, kde treba vyplnit poZzadované parametre a potom kliknut
na tlacidlo Run:
e Input layer - vybrat vstupny raster DMR.
e C(Cliping extent - kliknut na ikonku ' a vybrat moznosti Calculate from layer a tam vybrat
raster, podla ktorého sa urobi vyrez. Priklad pre vyrez podla rastra ortofotomoaziky:

o

Calculate from Layer 4

Use Map Canvas Extent

Draw on Canvas

¥ dmr

¥ dmr_hillshade
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e C(Clipped (extent) - zvolit moinost Save to File... a zadat nazov, format, umiestnenie
vystupného rastra.

() Clip raster by extent X

Parameters Log

Input layer s
" dmr [EPSG:8353] || |2

Clipping extent
-497500.0000,-4395000.0000,-1206000.0000,-1204000.0000 [EPSG:5514]

Override the projection for the output file
Assign a specified nodata value to output bands [optional]
Mot set

w Advanced Parameters

Additional creation options [optional]

Profile | Default =
MName Value
B || = Validate Help
Qutput data type
Use Input Layer Data Type =

Additional command-ine parameters [optional]

Clipped (extent)
D:/Projekt/DMR fdmr_vyrez_raster. tif L x|

v/ | Open output file after running algorithm
GDAL/OGR. console call

gdal_translate -projwin -437500.54110543925 -1203999,9627914105 -435000,5113533024 -1205999.988 1602006 -of GTiff F:
\QGIS\PROJEKT \Data\DMR \drr . 6if D: Projekt/DMR fdmr_vyrez_raster. tif

0% Cancel

Run as Batch Process... Run Close Help

Vysledny vyrez (Ciernobiely raster) z DMR podla zvoleného rastra ortofotomozaiky:
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12. Export na body vo formate Shapefile

DMR je mozné exportovat na vektorovu vrstvu bodov, ktoré sa budu nachddzat v strede buniek
pbévodného rastra a hodnoty v poslednom stipci ich atribdtovej tabulky budu predstavovat vysku
DMR zodpovedajicu danej bunke rastra. SlUZi na to nastroj Raster Values to Points, ktory sa
nachadza v paneli nastrojov Processing Toolbox - SAGA-> Features — Features-Raster Tools.
Ako prvy krok je potrebné skontrolovat nastavenie spravneho suradnicového systému DMR podla
postupu uvedeného v 1. kapitole. Po spusteni nastroja Vector<->raster sa otvori okno, kde treba
vyplnit poZzadované parametre a potom kliknut na tlacidlo Run:

e Grids - vybrat vstupny DMR.

e Type - vybrat hodnotu nodes.

e Shapes - zadat nazov, format (Shapefile) a umiestnenie vystupnej bodovej vrstvy.

Upozornenie: Nazvy prie¢inkov a suborov, ktoré sa v budu v nastroji pouzivat, by mali byt
pomenované bez diakritiky a medzier, pretoZze proces moze skoncit s chybou.

=« Raster values to points =
B

Parameters Log

Grids

1 elements selected

Palygons [optional]

Selected features only

V| Exdude NoData Cells

Type

[0] nodes -

Shapes
D Projekt/DMR,/Body fdmr_body . shp

v Open output file after running algorithm

0% Cancel

Run as Batch Process.. Run Close
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Vysledok exportu DMR na bodovu vrstvu:

Tieto body su len dvojrozmerné, Cize ich geometria neobsahuje suradnicu Z (vysku). Suradnicu Z je
mozné bodom doplnit z posledného stipca ich atribitovej tabulky, ktory obsahuje hodnotu vysky
DMR. PouZije sa na to nastroj Set Z value, ktory sa nachadza v paneli nastrojov Processing Tools -
Vector geometry. Po spusteni tohto nastroja sa otvori okno, kde treba vyplnit poZadované
parametre a potom kliknat na tlacidlo Run:

e Input layer - vybrat bodovu vrstvu vytvorend v predchadzajucom kroku.

e Z Value - kliknat na ikonku L= a tam vo Field type: int, double, string a vybrat atribut,
v ktorom st uvedené hodnoty vysok buniek DMR (poslednd moZnost).

e 7 Added - zadat nazov, format (napr. Shapefile) a umiestnenie vystupnej bodovej vrstvy.

() Set Zvalue X
Parameters Log ! Set Z value
Input layer
- This algorithm sets the Z value for geometries in a
. dmr_body [EPSG:8353] hd | l:l layer.
Selected features only If Z values already exist in the layer, they will be
7 Value overwritten with the new value. If no Z values
exist, the geometry will be upgraded to indude Z
= values and the specified value used as the initial Z
ERERRAE z value for al geometries.
ed
|D:,.'ProjekthMRchdyfdmr_bcdyZ.shp | ’_|
Open output file after running algorithm
0% Cancel
Run as Batch Process... I Run I | Close | | Help
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Po ukonéeni procesu skontrolovat zadefinovany suradnicovy systém vytvorenej bodovej vrstvy
v paneli Layers vo vlastnostiach Properties. V pripade potreby je pre mozné nastavit suradnicovy
systém pomocou funkcie Assign projection, ktora sa nachadza v paneli Processing Toolbox = Vector
general:

Processing Toolbox =
a0 =2 ¥ | X
1, Search...

1"-_: Recently used

() Cartography

() Database

) Filetools

(2 Graphics

) Interpolation

@ Layertools

() Network analysis

() Raster analysis

() Raster terrain analysis
() Rastertools

(2 Vector analysis

() Vector creation

Q

L3
L3
L3
L3
L3
L3
3
L3
L3
L3
L3
L3
L3

Vector general

1+ Assign projection

<5 Build virtual vector
’ Create attribute index
4 Create spatial index
» Define layer projection

Otvori sa okno Assign projection, kde v Casti Input layer vybrat bodovu vrstvu a v Casti Assigned CRS

Klikn(f na ikonku Select CRS " . Otvori sa okno Coordinate Reference System Selector, kde sa
vybera sdradnicovy systém. Pre S-JTSK[JTSKO3] zadat do policka Filter ¢islo 8353, ktory predstavuje
jeho EPSG kéd. Pre DMR v suradnicovom systéme ETRS89-TM34 zadat do policka Filter Cislo 3046,
ktoré predstavuje jeho EPSG kdd. Vyhladany suradnicovy systém sa zobrazi v okne Coordinate
Reference System, kde ho treba oznacit lavym tlacidlom mysi a potom este kliknut na tlacidlo OK.
Nakoniec v okne Assigned projection v druhom policku Assigned CRS vybrat nazov, format

(napr. Shapefile) a umiestnenie vystupného suboru a kliknut na tlacidlo Run:

(&) Assign projection *

Parameters | Log Assign projection

Input layer
- This algorithm assigns a new projection to a vector
dmr_bodyZ [] v L] |9 layer. It creates a new layer with the exact same
features and geometries as the input one, but
Selected features only assigned to a new CRS. E.g. the geometries are
- not reprojected, they are just assigned to a
FEmElTE different CRS. This algorithm can be used to repair
EPSG:8353 - 5-TTSK [JT5K03] / Krovak East Narth & layers which have been assigned an incorrect
projection.
Assigned CRS
Attributes are not modified by this algorithm.
|D:fProjekthMRJ'BDdy;’dmr_hodyZ_itskD3.shp

Open output file after running algorithm

0% Cancel

Run as Batch Process... Run Close Help
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13. Export do textového formatu CSV

Bodovu vrstvu vo formate Shapefile vytvorend z DMR podla postupu uvedeného v 12. kapitole je
mozZné vyexportovat do textového formatu CSV ako zoznam suradnic tak, Ze v paneli Layers kliknut
pravym tlac¢idlom mysi na vrstvu a vybrat Export - Save Features As:

Layers @®

..“ Zoom to Layer

©F Show in Overview
Show Feature Count
Copy Layer
Rename Layer

L./ Duplicate Layer

Remove Layer...

I
0-

Open Attribute Table
J/ Toggle Editing
Filter...

Change Data Source...

Set Layer Scale Visibility...
Set CRS ’

Save Features As...

elected Feature

Styles
Properties... Save as Layer Definition File...
Save as QGIS Layer Style File...

Otvori sa okno Save Vector Layer as, kde treba vyplnit poZadované parametre a kliknat na tlacidlo
OK:
e Format - vybrat Comma Separated Value [CSV].
e File name - zadat nazov a umiestnenie vystupného stboru CSV.
e CRS - vybrat rovnaky suradnicovy systém, ako ma vstupny subor.
e Selected fields to export and their export options — oznalit policka, ktoré sa maju
vyexportovat do suboru CSV: 1. ID = identifikator bodu, 2. X = stradnica X, 3. Y = stradnica
Y, 4. suradnica Z (vySka DMR v danom bode) - ndzov tohto atributu je zhodny z ndzvom
pouzitého DMR.
e Layer Options — v ¢asti SEPARATOR sa da vybrat spdsob oddelenia stipcov: COMMA (¢iarka),
TAB (tabulator), SEMICOLON (bodkociarka).
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() save Vector Layer as.. X
Format Comma Separated Value [C5V] w
File name |D:\Projekt‘n,DMR‘n,Body\dmr_body.csv & |
Layer name
I CRS EPSG:8353 - 5-JTSK [JTSKO3] [/ Krovak East North ~ —‘:EI
Encoding UTF-8 ~ =
Save only selected features
w Select fields to export and their export nptm
Mame Type
D Integerd
b4 Real
Y Real
dmrvyrez  Real
Select All Deselect All
w Geometry
Geometry type Automatic ~
Force multi-type
Indude z-dimension
w [| Extent {current: layer)
North |-1186368.6189
West |-349972,1453 East |-348181.1453
South |-1187187.6185
Current Layer Extent Calculate from Layer Map Canvas Extent
W Layer Options
CREATE_CSVT MO ~
GEOMETRY <Default> ~
LINEFORMAT <Default> ~
SEPARATOR COMMA -
STRING_QUOTING | IF_AMBIGUOUS ~
WRITE_BOM MO e
¥ (Custom Options w
Add saved file to map Cancel Help
Ukdazka vytvoreného suboru CSV:
ID,X,Y,dmr
"1",-3586893.14526600088, -1283668.6188999999,1422, 2812500000
"2",-386892.145266000088, -1283668.6188999999,1422 ., 08219727000
"3",-3586891.145266000088, -1283668.6188999999,1421. 7152100000
"4"  -386090.1452600088, -1283660 .6188999999,1421 . 3359375008
"5",-3586889.1452600088, -1283668.6188999999,1420.9830322000
"b",-386088.1452600088, -1203660 .6188999999,1428. 7132568008
"7, -386887.14526000088, -1283668.6188999999,14208. 414794190008
"8",-35868586.14526000088,-1283668.6188999999,1420. 00744163000
"g",-386885.14526600088, -1283668.6188999999,1419. 68441922000

"1@",-386884.1452600008,-1283668.6188999999,1419. 2587324800
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14. Export do formatu DXF

Bodovu vrstvu vo formate Shapefile vytvorend z DMR podla postupu uvedeného v 12. kapitole je
mozné vyexportovat do formatu DXF pre pouzitie v CAD softvéroch tak, Zze paneli Layers kliknut
pravym tlacidlom mysi na vrstvu, vybrat funkciu Export - Save Feature As.... Otvori sa okno Save
Vector Layer as, kde treba vyplnit poZzadované parametre a kliknat na tlacidlo OK:

e Format - vybrat AutoCAD DXF.

e File name - zadat nazov a umiestnenie vystupného suboru DXF.

e CRS - vybrat rovnaky suradnicovy systém, ako ma vstupny subor.

(2 Save Vector Layer as.., X
Format AutoCAD DXF e
File name |D:\Projekt‘nDMR‘n,Body\dmr body.dxf L x| |
Layer name

lers Default CRS: EPSG:8353 - 5-JTSK [ITSKO3] / Krovak East North | &)
~
Encoding UTF-8 -

Save only selected features

Symbology export Mo symbology w
Scale 1: 1000000
¥ Geometry

Geometry type Automatic ~

Force multi-type

Indude z-dimension

w [| Extent (current: layer)
Morth |-1186368.6189
West -349972.1453 East |-348181.1453

South |-1187187.6189

Current Layer Extent Calculate from Layer Map Canvas Extent

W Datasource Options

HEADER | |

TRALER | |

w Custom Options

Data source

Layer

Add saved file to map Cancel Help
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Vizualizacia vytvoreného DXF suboru v CAD softvéri Bentley MicroStation V8i:

- - [i£: “Model_Sas0n e -] T | W2 BJR s e]7]e] | X [Zsoeziiesn | ¥ [iesmseise | Z [22rozsn

Upozornenie: Vyexportované DXF subory maju nastavené ako meracie jednotky inches (palce).
Je to z d6vodu pouZivaného zdrojového suboru header.dxf (jeho umiestnenie v QGIS 3.22.2:
C:\Program Files\QGIS 3.22.2\share\gdal\), kde je nastavené pri parametroch SMEASUREMENT=0
(English) a SINSUNITS=1 (Inches)
Pre konverziu do jednotiek metrov treba tento subor upravit v textovom editore (napr. Notepad++
atd.) a nastavit spravne hodnoty pre parametre SMEASUREMENT=1 (Metric) a SINSUNITS=6
(Meters):
SMEASUREMENT
70

1
SINSUNITS
70

6
Viac informadcii o nastavenych jednotkach v DXF subore na stranke:
https://ezdxf.readthedocs.io/en/stable/concepts/units.html

Po otvoreni vytvoreného siboru DXF napr. v softvéri Bentley MicroStation treba skontrolovat
a nastavit spravne jednotky v projekte v ¢asti Settings - Design File - Working Units:
= prisuradnicovom systéme S-JTSK a ETRS89-TM34 treba v ¢asti Modify Working Unit
Settings v policku Master units mat spravne nastavené Meters:
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Design File Settings

Category Madify Working Unit Settings
Active Angle Linear Units
-QK
Active Scale Format:_ Decimal &
Angle Readout o
Asis Master Unit: |Meters hd Label Cancel
Color Sub Unit: |Meters e Label:
Element Attributes Accuracy | 0.1234 &
Fence Custom
Grid
Isometric
Locks Advanced Settings
Snaps Resolution: 254 per Distance Meter
Stream

Working Area:  3.54614E+010 Kilometers

- Solids Area: 39.3701 Kilometers
IWorkm Units

Solids Accuracy: 3.93701E-007 Meters

Focus ltem Description
Advanced Unit Settings

= v Casti Advanced Setting kliknut na tlacidlo Edit a v Resolution treba mat nastavené Meter:

Advanced Unit Settings

Unit Type: | Distance ~

Resolution
= o —

Working Areas (each axis)
Total: | 35461414389 Kilometers
Solids: | 39.370079 Kilometers

* Solids Accuracy: 3.93701E-007 Meters

Spravne nastavenie jednotiek je dolezZité z dévodu, ak sa do projektu budu pridavat aj iné udaje,
aby sa potom vrstvy spolu spravne polohovo zobrazovali.

15. 3D zobrazenie

Na zobrazenie DMR v 3D pohlade je moZné pouzit funkciu New 3D Map View, ktora sa nachadza
v hlavnom menu v paneli View:

Project Edit Layer Settings Plugins Vector Raster Database Web
Ctri+M
Ctrl+ Shift+M

-, New Map View
& New 3D Map View

g @ \ Q‘. Pan Map

0+ Pan Map to Selection

Browser
— ow S = Zoomin Ctri+Alt++
o N Y
' Zoom Out Ctrl+Alt+-
Coiimeibme

Po spusteni sa otvori sa nové mapové okno 3D Map, v ktorom je mozné prehliadat DMR v 3D

zobrazeni. V tomto okne treba na zaciatku kliknut na ikonku Configure > , kde sa nastavia
poZadované parametre:
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3D Map 1 e

T E0 e =rse »,

5 A ®
N
4 w ke »
Pl s
P, e
» / »)/ V| Show camera info (for debugging)
4 _,( /.4 Near plane 374753
‘ ‘ﬁ\ “ Far plane 182277
| s Camera X pos 119876
’.} ‘ Camera Y pos 246491
\ Camera Z pos -264%6.2
Looking at X 119819
Looking at Y 0
Looking at Z 27414

Terrain = Type - vybrat hodnotu DEM (Raster layer).

Terrain = Elevation - vybrat DMR, podla ktorého sa vygeneruje a zobrazi 3D terén.
Terrain > Vertical scale — zadat mierkovy faktor pre vysky (hodnota 1 znamena, Ze vysky
budu vykreslené bez zmeny mierky).

Terrain - Tile resolution — udava, kolko vzoriek z vrstvy rastra pouZit pre kazdu dlazdicu
terénu v 3D zobrazeni. Hodnota napr. 16 px znamen3, Ze geometria kazdej dlazdice bude
zostavena zo vzoriek vysky v poCte 16x16. Vyssie Cislo vytvara detailnejsie dlazdice terénu
na ukor zvySenej zloZitosti vykresfovania.

Terrain = Skirt height - Niekedy je moZné pri 3D zobrazeni vidiet malé ,trhliny“ medzi
dlazdicami terénu. ZvySenim tejto hodnoty sa pridaju zvislé steny (,skirts“) okolo dlazdic
terénu, aby sa tieto ,,trhliny” skryli.

=¥ 3D Configuration =
g
- Lights Type DEM (Raster Layer) =
@ Shadow
. Elevation = dmr =
= Camera & Skybox
-
.{ﬂi Advanced Vertical scale 1,00 =
Tile resolution 125 px =
Skirt height 10,0 map units =
Terrain elevation offset | 0,00 =

Terrain Shading
Ambient
Specular

shininess | 0,00

oK Cancel Apply Help

Lights = Light Direction - nastavit polohu zdroja osvetlenia: azimut (Azimuth) a vysku
(Altitude).

Lights = Colour - vybrat farbu osvetlenia.

Lights = Intensity - nastavit hodnotu intenzity osvetlenia.
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(=) 3D Configuration %

3in Lights

&

Directional light 1
@ Shadow =

a Camera & Skybox
% Advanced

Light Direction

S

Azimuth | 145,00° |3 —.:::_ — Altitude | 65,00° |3
A
"
X 0.24 Y 091 7 -0.35
ICcIor j
Intensity | 1,00 =

oK Cancel Apply Help

Shadows — pre zobrazenie tieriov v 3D pohlade oznadit policko Show Shadows a nastavit
poZadované hodnoty parametrov Shadow rendering maximum distance, Shadow bias
a Shadow map resolution.

(2} 3D Configuration *
g

Terrain V| Show Shadows
Lights Directional light Directional light 1~ ~
@ shadow .
LS & Skyb Shadow rendering maximum distance | 1500,00 map units |+

s Camera ox

4% Advanced Shadow bias 0,0000100000 =
Shadow map resolution 2043 px =

CK Cancel Apply Help

Advanced = Map tile resolution - Sirka a vySka 2D mapovych obrazkov v pixloch pouzivanych
ako textury pre dlazdice terénu v 3D zobrazeni. VysSie Cislo vytvdra detailnejSie dlazdice
terénu na ukor zvysenej zlozitosti vykresfovania.

Advanced - Max. screen error - urcuje hranicu, ked' sa existujuce dlazdice terénu vymenia
za podrobnejsie dlazdice (a naopak) - t.j. ako skoro bude 3D zobrazenie pouzivat dlazdice
vyssej kvality. NizsSie cislo znamena viac detailov v 3D scéne na uUkor zvySenej zloZitosti
vykreslovania.

Advanced - Max. groud error — udava, pri akom rozliseni terénnych dlazdic je dobré prestat
ich v 3D pohlade delit na podrobnejsie dlazdice (pretozZe ich rozdelenie by aj tak neprinieslo
iadne daldie detaily). Tato hodnota obmedzuje hibku hierarchie dlazdic: nizsia hodnota
zvy$uje hibku hierarchie, ¢im sa zvy$uje zloZitost vykreslovania.

63



() 3D Configuration X

[b

£ Terrain Advanced Settings

. Lights | ap tie resolution _512px B |

@ Shadow
. I Max. screen error | 3,0 px ﬂ
Camera & Skybox

Max. ground error 1,0 map units =
Zoom levels 0-4

|| show labels

D Show map tile info

D Show bounding boxes

|| Show camera's view center

I:‘ Shaow light sources
D Show frames per second (FPS)

|| Show Eye Dome Lighting
i et

I
L]

Lighting distance

I:‘Dehugshallnn“ap

Corner |T0|:| Left = |
Size o0 [3
|| Debug Depth Map
Corner |Top Right = |
Size b T8
-

Lok | conce |

apply N hep |

Zmena pohladu v okne 3D View sa ovldda pomocou tlacidiel a pohybom mysi (zmena natocenia
DMR sa vykond podrianim stredného tladidla a posuvanim mysi) alebo panela nastrojov
umiestneného v pravej ¢asti okna.

Ukazka 3D zobrazenia DMR:

3D Map 1
ORB e=s»>rmHe =
> A »
N
4 w» e >
S
2 v 2
V! show camera nfo (for debugging)
Near plane 690911
Far plane 173705
Camera X pos 327322
Camera Y pos 1834.38
Camera Z pos 3619.64
Looking at X -1446.27
Looking at Y 233.568
Looking at Z 1547.37
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Ukazka 3D zobrazenia DMP:

DMR je tiez mozné ofarbit podla ortofotomozaiky, ktora sa da bezodplatne stiahnut priamo z
aplikacie Mapovy klient ZBGIS alebo z cloudu na stranke
https://www.geoportal.sk/sk/zbgis/ortofotomozaika/

Ortofotosnimky treba do QGIS pridat cez nastroj Layer - Add Layer - Add Raster Layer a v paneli
Layers ich umiestnit nad vrstvou DMR:

@R 30Mep!

O 5 OS> @ w5

V| Show camera nfo (for debugging)
Near plane 63205
Farplane 17785

Camesa X pos 3562.14

Camera ¥ pos 145235

» v 3 TRENCIN 82
» VW TRENCIN 8-1
bV W dme hilishade
v V¥ dme
Band 1 (Gray)
[ 373, 22687

Camera Z pos 360536
Looking at X 173154
Looking at Y 224.765

Looking at Z 154351

205,564896
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16. 3D zobrazenie objektov na DMR

QGIS umoZniuje okrem 3D zobrazenia samotného DMR aj 3D zobrazenie objektov umiestnenych na
nom (napr. budovy zo ZBGIS alebo INSPIRE). Do projektu je potrebné okrem DMR pripojit aj
vektorovu vrstvu objektov, ktoré sa maju nad DMR zobrazit. Aby sa aj tieto objekty sa zobrazili v 3D
tvare, je potrebné, aby v atributovej tabulke mali uvedené svoje vysky nad terénom (napr. pre
budovy zo ZBGIS je to atribut HGT, pre budovy z INSPIRE je to atribut heightAboveGround). Ako prvy
krok je treba zobrazit DMR v 3D mapovom okne pomocou nastroja New 3D Map View podla postupu
uvedeného v 15. kapitole. Nasledne do projektu treba pridat poZadovanu vektorovu vrstvu objektov
cez nastroj Add Vector Layer, ktory sa nachadza v paneli Layer - Add Layer. Objekty z tejto vrstvy
sa potom zobrazia v okne 3D Map priamo na povrchu DMR v 2D tvare.

Priklad zobrazenia budov z INSPIRE témy Buildings, ktoré je mozné bezodplatne stiahnut

v stradnicovom systéme ETRS89 (kéd EPSG:4258) na stranke
https://www.geoportal.sk/sk/inspire/ukladacie-sluzby/ :

3DMap1
DRO &=»r5@ &

g L S R O
5o Foolvonon T 2 8 ggﬂﬂ g BGO b o)
/I’a" = .ua:a'-m......,, ”a;:-:" g=sz %&iﬁ% szw ‘:9%’& / @‘.«.‘{ e 75
V4 B 4 G P T a- B2, D%~ o
| B ey et s a2 FIE % > TSN ( TS

Budovy zo ZBGIS je mozné zakupit cez portdl Produkty a sluzby.

Pre zobrazenie 3D tvaru objektu treba vo vlastnostiach vrstvy Properties v ¢asti 3D View vyplnit
pozadované parametre a potom kliknut na tlacidlo OK:
e V prvom poli¢ku vybrat hodnotu Single symbol.
e Height — parameter udava hodnotu vysky spodnej Casti objektu nad terénom (DMR) v 3D
zobrazeni. Ak sa ma spodna cast objektu nachadzat priamo na teréne (DMR), tak
Height=0,00.

e Extrusion - kliknut na ikonku = a tam vo Field type: int, double, string vybrat atribut,
ktory obsahuje vysku objektu nad povrchom.
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o |
Deactivate
Description...

Store Data in the Project

Attnbute Field

Field type: int, double, string B 122 fid
E 123 primaryindex

abe localld

-

Variable
Edit... abc namespace
Paste abe versionld

Clear abc geographicalName

Assistant...

abe conditionOfConstruction

| abe elevation

U]

abe informationSystem

abe reference

Iu heightAboveGround
abc heightAboveGround_uo k

abc status

Altitude clamping - definujete polohu 3D objektu vzhladom na podkladovy povrch terénu
(DMR):
o Terrain alebo Relative — 3D objekt (jeho spodna cast) bude umiesteny priamo na
teréne.
o Absolute — 3D objekt (jeho spodnd cast) bude umiestneny na zakladnej vyskovej
rovine, ktord ma hodnotou vysky rovni 0 m.
Altitude binding - definuje, akym spésobom je objekt pripevneny k terénu:
o Centroid - na teréne sa nachadza len stredovy bod (centroid) objektu.
o Vertex - na teréne sa nachddza kazdy vertex objektu.
Rendered facade — vybrat Casti objektov, ktoré sa maju v 3D zobrazit:
e  Walls and Roofs — kompletny tvar (steny aj strecha) objektu.

e Walls — len boéné steny objektu.
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Roofs — len vrchna Cast (strecha) objektu.
F,

No Facades — objekty sa nezobrazia.

Ambient - vybrat farbu objektov.

Edges — oznacit policko, ak je treba zvyraznit hrany budov a nastavit ich Sirku (Width) a farbu

(Color).

(2 Layer Properties — Buildings — 3D View

Q

abe

abc

® 3D View

[
a]u}

I E Single Symbol

&

Height 0,00 | S
Extrusion | 0,00 &
Altitude damping |Terrair1 A |
Altitude binding | Centroid - |
Culling mode | No Culling A |

I Rendered facade | Walls and Roofs A | I

Add back faces

Invert normals (experimental)

w Shading

| o Realistic (Phong)

- |

oiffuse (N | €

antient | (R - .

| ER=!

Shininess | 0,00 [2]

w V| Edges

Width | 1,00 px 2]
Color | |-
O, Favorites -

B Layer Rendering

+ | stle |

l oK ||

Cancel |I Apply I | Help |
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Priklad 3D zobrazenia budov z INSPIRE témy Buildings na DMR 5.0:

V pripade potreby zobrazit v 3D pohlade nad DMR len 2D objekty, ktoré nemaju hodnotu vysky nad
terénom, ako suU napr. katastralne parcely Ci cesty, tak v takomto pripade staci v paneli Layers
umiestnit takdto vektorovu vrstvu nad vrstvu DMR a vo vlastnostiach vrstvy Properties > Symbology
im nastavit poZzadovanu symboliku:

Q Layer Properties — parcely_C — Symbology X
Q I -i Sinﬁle S:mbnl 'I
fi Infermation - D Fill e
J\:\\ Source
L a
# Symbology
€ Labels
D Masks — -
ISymbal layer type Outline: Simple Line =
~~EEO "
\p soview o N | <,
Diagrams Stroke width | 0,460000 @ | 2]l | Milimeters MEE!
E Fields Offset 0,000000 | | Milimeters MEER
E Attributes Form = e ExkdLoe M I E’
. Join style ) Bevel o ﬁ
Joins
" Cap style I square - E,
ﬁ Auxiliary Storage
Use custom dash pattern
U@ Actions Millimeters = ‘E.
® oicpicy Pattern offset | 0,000000 = | | Milimeters - g
¢/ Rendering Align dash pattern to line length
Tweak dash pattern at sharp corners
e Temporal w Trim Lines
e Start | 0,000000 | | Milimeters - | &
I Metadata End |0,000000 2| vilmeters | 45
ﬁ Dependencies . S
Draw line only inside polygon
Legend Rings © Allrings -
=T QGIS Server V| Enable symbal layer E, Draw effects
H Digitizing P Layer Rendering
Style v I OK. I Cancel m Help
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V Casti Properties = 3D View nastavit No Symbols:

Layer Properties — parcely_C — 3D View X
yer Prap pa

abc)

‘ 3D View

uls] T

P Layer Rendering
e o | cme | awy | e

Priklad 3D zobrazenia katastralnych parciel a ciest z INSPIRE témy Transport networks
(https://www.geoportal.sk/sk/inspire/ukladacie-sluzby/) nad DMR:
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Priklad 3Dzobrazneia budov, parciel a ciest nad DMR:

Pre 3D zobrazenie objektov nad DMR je taktiez moZné pouZit klasifikované mracno bodov. Postup
je uvedeny v nadvode https://www.geoportal.sk/files/zbgis/lls/navod-mracno-bodov-ggis.pdf.
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17. Pridanie vysky terénu vektorovym objektom

Ak je potrebné vektorovym objektom doplnit vysky (suradnice Z) vertexov podla vysky terénu
z DMR, je mozZné pouZit nasledujuci postup:
1) Do projektu pridat DMR, podla ktorého sa budu vysky urcovat, pomocou funkcie Layer->
Add Layer - Add Raster Layer (1. kapitola).

2) Po projektu pridat vektorovu vrstvu napr. vo formate ESRI Shapefile pomocou funkcie Add
Vector Layer, ktora sa nachadza v pabneli Layer - Add Layer:

Layers [
« .@ % T 5.1'11Q

I budova2D
v =" dmr_jtsk03_Bpv

W 01321

2428.43

3) Na pridanie vySok z DMR jednotlivym bodom (vertexom) vektorvej vrstvy sliZi nastroj
Drape (set Z value from raster), ktory sa nachadza v paneli Processing Toolbox—>Vector
geometry:

Processing Toolbox E X
220819 %
Q search

(9 Recently used A
Cartagraphy

Database

File tools

Graphics
Interpolation
Layertocls

Network analysis
Raster analysis
Raster terrain analysis
Raster tools

-

ioRoRoRololoNoRoRoRokol

2 Vector analysis
(G2 Vector creation
(G2 Vector general
~ (2 Vector geometry
i Add geometry attributes
4 Affine transform
4 Aggregate
-3 Boundary
E-3 Bounding boxes
™ Buffer
@ Centroids
& Collect geometries
'ﬁ Concave hull (alpha shapes)
W Concave hull (k-nearest neigh...
9% Convert geometry type
' Convex hull
4 Create layer from extent
4 Create layer from point
"93 Create wedge buffers
@ Delaunay triangulation
4 Delete holes
4 Densify by count
4 Densify by interval
P Dissolve
4% Drape (set Z value from raster)
-3 Drop M/Z values
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Po spusteni tohto nastroja sa otvori okno Drape (sez Z value from raster), kde treba vyplnit
pozadované parametre a potom kliknut na tlacidlo Run:

e Input layer — vybrat vstupnu vektorovu vrstvu.

e Raster layer — vybrat raster DMR, z ktorého sa budu urcovat vysky vertexov.

e Updated - zadat nazov, format a umiestnenie vystupnej vektorove;j vrstvy.

Q Drape (set Z value from raster) X
Parameters Log ' Drape (set rd
G s value from
[~ budova2D [EPSG:8353] v L-1]9 raster)
Selected features only This algorithm sets the z
Raster layer value of every vertexin
the feature geometry to a
=" dmr_jtsk03_Bpv [EPSG:8353] | L value sampled from a band
within a raster layer,
Band number
The raster values can
Band 1 (Gray) ~ optionally be scaled by a
Value for nodata or non-intersecting vertices preset amount.
[o,000000 1 E
Scale factor
[1,000000 ] E
Updated
|D:fProjekthMRfData;"budova3D.shp | .
Open output file after running algorithm

0% Cancel

Run as Batch Process Close Help

Vysledkom je vektorova vrstva, ktorej vSetky vertexy jednotlivych objektov maju doplnené
suradnice Z podla vysky terénu z DMR v mieste polohového prieniku vertexu s bunkou rastra
DMR. Ak vertexy vstupnej vektorovej vrstvy uz mali hodnoty Z vyplnené, pévodné hodnoty sa
prepiSu podla vySok z DMR.

4) Pridané vysky (suradnice Z) vertexov jednotlivych objektov je mozné skontrolovat tak,
Ze v paneli Layers kliknat na vytvorenu vektorovu vrstvu:

Layers & X
o [ & T &3 T

= budova3D

O B budovazD
hd & dmr_jtsk03_Bpv

| RIERS

242843

Potom spustit nastroj Toggle Editing, ktory sa nachadza v paneli Layer alebo po kliknat na

ikonku ¥ v paneli nastrojov:

73



(3} *Untitled Project - QGIS
Project Edit View Settings Plugins Vector Raster Databas

'] B r % 8 Data Source Manager CtrlsL
— — Create Layer 4
/4
o/ Add Layer 4
~ Embed Layers and Groups...
Add from Layer Definition File...
Browser
(+] - g _, & Copy Style
' s T PO
o | Favorit St
gé} ‘ ¥ Spatial Copy Layer
, |61 Home Paste Layer/Group
a ‘ C\
/ ; Open Attribute Table F6
o) 1 D\ o
‘ g1 |/ ToggleEditing N
% 1> By | Save Layer Edits
'ﬂ v | Layers Current Edits

Po tomto kroku sa aktivuju aj ostatné nastroje pre editaciu, z nich vybrat nastroj Vertex Tool

po kliknuti na ikonku ma nasledne v mapovom okne kliknut pravym tlac¢idlom mysi na
zvoleny objekt. Otvori sa okno Vertex Editor, kde su zobrazené suradnice (x, y, z) vSetkych
vertexov daného objektu:

¥ z
-347336,9200 -1190564,0800 13249900

-347807,2200 -1190543,9900 1324,8500
-347791,7100 -1190567,6200 1321,5800
-347798,7000 -1190572,3500 1321,6801
-347784,2300 -1190595,2900 1321,4300
-347807,1200 -1190611,0200 1324,3500

-347336,9300 -1190564,0800 1324,9%00

18. Analyza viditel'nosti

Pomocou digitdlnych vyskovych modelov DMR alebo DMP je moiné taktiez robit analyzy
potenciondlnej viditelnosti terénu alebo objektov zo zadanych bodov nachadzajicich na ich
povrchu. M6Zu sa tak identifikovat oblasti, z ktorych je alebo nie je vidiet na zvoleny bod. Alebo
identifikovat prekazky, ktoré zabranuju napr. Sireniu signalu z vysielacov. SliZi na to nastroj (plugin)
Visibility Analysis (podrobnejsie informdcie: https://www.zoran-cuckovic.from.hr/QGIS-visibility-
analysis/help _qgis3.html), ktory sa da nainstalovat podobnym postupom, ako je uvedeny v 8.

kapitole. Nainstalovany ndstroj sa potom nachadza v paneli Processing Toolbox:
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Processing Toolbox @

wa O E %,

Q, Search...

© Recently used

() Cartography

() Database

() Filetools

() Graphics

) Interpolation

G} Layertools

(G} Network analysis

Q Raster analysis

() Raster terrain analysis

) Raster tools

G} Vector analysis

() Vector creation

) Vector general

(G} Vector geometry

() Vector overlay

() Vector selection

() Vectortable

o GDAL

4 GRASS

.. LAStools

(& SAGA

E3 Visibility analysis

* Analysis
8 Depth below horizon
4 Intervisibility network
4 Viewshed

~ Create viewpeints
4 Create viewpoints

L3
3
3
2
3
L3
3
3
2
3
L3
3
L3
2
3
2
3
L3
2
3
2
¥

Ako prvy krok je potrebné si vytvorit vektorovd bodovu vrstvu (napr. vo formate Shapefile)
obsahujucu stanoviska (pozorovacie body), na ktorych sa bude robit analyza viditelnosti.
Priklad umiestnenia pldnovaného vysielaca (¢erveny bod) na DMP:

Pomocou nastroja Create viewpoints sa tymto bodom doplnia parametre potrebné pre analyzu
viditelnosti. Po kliknuti na tento nastroj sa otvori okno, kde treba vyplnit poZzadované parametre a

potom kliknut na tladidlo Run:
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Observer location(s) — vybrat vstupnu vektorovd bodovi vrstvu obsahujicu stanoviska
(miesta pozorovania), na ktorych sa bude robit analyza.

Digital elevation model — vybrat DMR, na ktorom sa bude robit analyza.

Observer ids — v pripade potreby vybrat atribat, ktory bude slUzit ako identifikator stanovisk.
Ak zostane nevyplneny, automaticky sa pouziju primarne identifikatory bodov zo suboru.
Radius of analysis — zadat polomer oblasti (v metroch) v okoli stanovisk, v ramci ktorej sa
bude robit analyza.

Field value for analysis radius — zvolit v pripade, ak sa vo vstupnej bodovej vrstve

so stanoviskami nachddza atribut, ktory obsahuje polomery oblasti pre analyzu.

Observer height — zadat vysku stanovisk nad terénom v metroch.

Field value for observer heught - zvolit v pripade, ak sa vo vstupnej bodovej vrstve

so stanoviskami nachddza atribut, ktory obsahuje ich vysky nad terénom.

Target height — v pripade potreby zadat hodnotu vysku ciela (v metroch), ktora bude pridana
k vyske DMR vo vsetkych oblastiach, na ktorych sa bude robit analyza.

Field value for target height — zvolit v pripade, ak sa vo vstupnej bodovej vrstve

so stanoviskami nachadza atribat, ktory obsahuje hodnotu vysky ciela, ktora bude pridana
k vyske DMR vo vsetkych oblastiach, na ktorych sa bude robit analyza.

Output layer - zadat nazov, format (napr. Shapefile) a umiestnenie vystupnej bodovej vrstvy.
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() Create viewpoints

Parameters Log

Observer location(s)

vysielac [EP5G:8353] || .. ?.‘3)

Selected features only

Digital elevation model

=" dmr [EP5G:3353] w

Observer ids (leave unchanged to use feature ids) [optional]

“~
Radius of analysis, meters
5000 =
Field value for analysis radius [optional]
“~
Observer height, meters
15,000000 a =
Field value for observer height [optional]
“
Target height, meters
0,000000 =
Field value for target height, meters [optional]
“

Output layer

|D:,'ProjektJ'DMRfAnaIyza_viditelnostifwsielac‘.-'ie'.wpnint.shp

Open output file after running algarithm

Run as Batch Process...

Create viewpoints

This is the first step for the visibility analysis. The
result will be written as & geopackaage file with
standardised field names and reprojected to match
the elevation model used (if needed).

Parameters

Ohserver IDs: viewpoints can be assigned
individual names or id numbers, stored in the
associated table. Otherwise, internal ids will be
used (seguential numbers).

Observer height: in meters,

Target height: height value to be added to all
terrain areas checked for visibility from the
observer point.

Radius af analysiz maximum distance for visibility
testing, in meters.

For more see help online

0%

Cancel

Close

Po priprave vrstvy so stanoviskami (Viewpoints) sa da vytvorit rastrova mapa viditelnosti. Podla

vysledkov analyzy viditelnosti budu jednotlivé bunky rastra tejto mapy nadobudat hodnoty:

e 1 =viditelna zo stanoviska,

e 0= neviditelna zo stanoviska.

Na vytvorenie tejto mapy sa da pouzit nastroj Viewshed . Po kliknuti na tento nastroj sa otvori okno,

kde treba vyplnit poZzadované parametre a potom kliknut na tladidlo Run:

e Analysis Type — vybrat metddu, ktora sa pouzije pri analyze viditelnosti:
Binary viewshed: vytvori mapu viditelnosti, kde bude kazdej bunke rastra priradend
hodnota 1 (true)/0 (false) ¢ize viditelné/neviditelné.

Depth below horizon - poskytne hibku, v ktorej lezia neviditelné ¢asti terénu. Hodnota

produkovana tymto modulom moze byt chapana ako teoreticka vyska, ktord by mal

objekt dosiahnut, aby sa objavil na horizonte ako viditelny zo zvoleného

pozorovacieho bodu.

Horizon: uréenie vonkajsich okrajov zorného pola.
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e Observer location(s) — vybrat vstupny vektorovy subor obsahujlci stanoviska (Viewpoints),
na ktorych sa bude robit analyza.

e Take in account Earth curvate — vybrat v pripade, ak je potrebné do vypoctu zahrnut aj
zakrivenie Zeme (pri malych vzdialenostiach je zanedbatelné).

e Atmoshpheric refraction — v pripade potreby zadat hodnotu atmosferickej refrakcie (alebo
pouzit prednastavenu hodnotu 0,13).

e Output file - zadat nazov, format (napr. TIFF) a umiestnenie vystupného rastra.

() Viewshed X
]
Parameters | Log Viewshed
LoE lysis type
Bmarz viewshed 'I

Observer location(s)

vysielac_viewpoint [EP5G:8353] - ||’=§j\ {‘_,

Digital elevation model

2 dmp [EP5G:8353] -

Take in account Earth curvature

Atmoshpheric refraction

0,130000 >
Combining multiple outputs

Addition -
Output file

D:/Projekt/dmp_mapa_viditelnost. tif

v | Open output file after running algerithm

EP Buy me o coffee

Run as Batch Process Run Close Help

Vysledna mapa viditelnosti DMP zo zvoleného stanoviska (Cerveny bod):
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3D zobrazenie vysledkov analyzy viditelnosti na DMP:

Upozornenie: Pri generovani DM 1.0 poskytovaného UGKK SR st z mra¢na bodov pouzité aj body
elektrickych vedeni, kablov ¢i potrubi, ktoré na DMP vytvoria ,zvislé steny”, priklad:

Tieto objekty ale v skutoénosti nemusia byt prekazkou vo viditelnosti objektov.

19. Vypocet objemu

Na vypocet objemu ¢asti terénu alebo objektov podla DMR alebo DMP sluzi nastroj Raster surface
volume, ktory sa nachadza v paneli Processing Toolbox—> Raster analysis:

Processing Toolbox
A

b+ (D) Recently used

» (& Cartography

b () Database

¥ () File tools

b (&} Graphics

b () Interpolation

b (& Layer tools

b (2} Network analysis

* () Raster analysis
UL_ Fuzzify raster (gaussian membership)
;[ Fuzzify raster (large membership)
;I'_/ Fuzzify raster (linear membership)
;I; Fuzzify raster (near membership)
J— Fuzzify raster (power membership)
Ub_ Fuzzify raster (small membership)
%% Raster boolean AND
% Raster boolean OR
¢ Raster calculator
¢ Raster layer statistics
¢ Raster layer unigue values report
it Raster layer zonal statistics
%¢ Reclassify by layer
%¢ Reclassify by table
%¢ Sample raster values
¢ Zonal histogram
¢ Zonal statistics
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Objem vybranej ¢asti DMR alebo DMP sa urcuje podla vzorca:

n
V= b (Hyiver, — Ho) (1)
i=1

kde p - plocha pixela,
Hpixer - hodnota pixela (nadmorska vyska),
Ho - hodnota nadmorskej vysky zvolenej referencnej roviny (base level), od ktorej sa bude
objem urcovat,
n - pocet pixelov rastra.

base level

) 2 g

i
4/".\

pixel

Presnost vypoctu objemu zavisi od priestorového rozliSenia rastra resp. velkosti pixelu. Objem sa

.....

(obr. 3), pretoZe zndzornuje priebeh terénu detailnejsie:

IT
—
1

nEEEE l
InE-.-

Obr. 1 Hranica objektu Obr.2 DMR s rozliSenim 1 m  Qbr. 3 DMR s rozli§enim 5 m

Ako prvy krok si treba pripravit vyrez ¢asti DMR alebo DMP, ktorého objem je potrebné urcit, podla
postupu uvedeného v 11. kapitole alebo si priamo z Mapového klienta ZBGIS vyexportovat
pozadovanu ¢ast pomocou ohrady:
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https://zbgis.skgeodesy.sk/mkzbgis/sk/teren/export?

= Export udajov

Produkty
@ DMR5.0 (S-JTSK(JTSKO3), Bpv)

O DMP 1.0 (SJTSK(JTSK03), Bpv)

O Mracno bodov (S-JTSK(JTSKO03), Bpv)

Vyber priestorového rozsahu

ohradou v

Plocha
0.334 km?

Format udajov

TIFF v

Email

tomas.dekan@skgeodesy.sk

Upozomenie
Vyber tidajov na export zakreslenim oblasti (ohradou)
do mapového okna. Posunom existujtcich alebo
pridanim novych vrcholov je mozné zakreslent

iu menit. Aktuélna velkost polygénu sa
zobrazuje v polozke Plocha. Maximalna velkost oblasti
je 400 km?2.
Odberatel je povinny pri tvorbe vlastného diela a pri
jeho publikovani uviest zdroj produktov LLS takto:
,Zdroj produktov LLS: UGKK SR".

Sthlasim s licenénymi podmienkami.

Po spusteni nastroja Raster surface volume sa otvori okno, kde treba vyplnit poZzadované
parametre a potom kliknat na tlacidlo Run:
e Input layer — vybrat DMR alebo DMP zvoleného objektu, ktory bude pouZity na vypocet
objemu.
e Base level — zadat hodnotu nadmorskej vysky referenénej roviny (base level), od ktorej sa
bude objem pocitat (napr. projektovana vyska). O tuto vysku budu zniZzené hodnoty pixelov
rastra, ktoré vstupuju do vypoctu podla vzorca (1).
e Method — vybrat metddu na vypocet objemu:
» Count Only Above Base Level — objem bude pocitany len z ¢asti DMR alebo
DMP nachadzajucej sa nad zvolenou referencnou rovinou (base level),
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» Count Only Below Base Level — objem bude pocitany len z ¢asti DMR alebo
DMP nachdadzajucej sa pod zvolenou referenénou rovinou (base level), napr.
pri vypocte objemov vykopov, jam,....

DMR

Ha bove /

= base level

Hbellow

Surface volume report — vybrat moznost Save to file a zadat ndzov a umiestnenie
vystupného suboru vo formate HTML s vysledkami vypoctu objemu.

Surface volume table — vybrat moznost Save to file a zadat nazov, umiestnenie a format
vystupného suboru s tabulkou obsahujicou vysledky vypoctu objemu.

Q Raster surface volume £

Parameters | Log Raster surface volume

Inputlayer
) This algorithm calculates the volume under a raster

= dmr [EPSG:8353]

Band number

Band 1 {Gray)

Count Only Above Base Level

Surface volume report [optional]

Run as Batch Process

v| Open output file after running algorithm

0%

grid's surface.

Several methods of volume calculation are
available, which control whether only values above
or below the specified base level are considered,
or whether volumes below the base level should be

Base level added or subtracted from the total volume.
242,000000 & The algorithm outputs the calculated volume, the
Methad total area, and the total number of pixels

analysed, If the 'Count Only Above Base Level' or
'Count Only Below Base Level' methods are used,
then the calculated area and pixel count only
includes pixels which are above or below the
spedified base level respectively.

D:/Projekt/OMR jdmr_objem, himl

. Units of the calculated volume are dependent on
Surface volume table [optional] the coordinate reference system of the input
D Projekt/DMR jdmr_obsem.apka raster fille. For a CRS in meters, with a DEM height

in meters, the calculated value will be in meters?, If
instead the input raster is in a geographic
coordinate system (.. latitude longitude values),
then the result will be in degrees? = meters, and
an appropriate scaling factor will need to be
applied in order to convert to meters3,

Cancel

Run Close Help
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Vysledny vypocitany objem v m3 medzi zvolenou referenénou rovinou (base level)
a povrchom rastra DMR alebo DMP je mozné najst:
a) vokne Log v ¢asti VOLUME:

Q Raster surface volume X
> -
Parameters | Log Raster surface volume
Qt version: 5.11.2 —

GDAL version: 3.1.4

GEOS version: 3.8.1-CAP[-1.13.3

PROJ version: Rel. 6.3.2, May 1st, 2020
Processing algorithm...

Algorithm 'Raster surface volume'

starting...

Input parameters:

{ "BRND" : 1, 'INPUT' : 'D:/
DMR/dmr.cif", 'LEVEL' : 242,

'METHOD' : 0O,

'OUTPUT_HTML FILE' : 'D:/PRACA/

Naévody/DMR/dmr objem.html' }

Execution completed in 0.14 seconds
Results:

{"RREAR": 335E€l.0,
'OUTPUT_HTML_FILE': 'D:/PRACA/
Navody/DHMR/dmr_objem.html',

' 5. 2

'VOLUME': 9851299.431762695}

Loading resulting layers

Algorithm 'Raster surface volume' finished
HTML output has been generated by this
algorithm.

This algorithm calculates the volume
under a raster grid's surface.

Several methods of volume calculation
are available, which control whether
only values above or below the
specified base level are considered, or
whether volumes belovs the base level
should be added or subtracted from the
total volume.

The algorithm outputs the calculated
volume, the total area, and the total
number of pixels analysed. If the 'Count
Only Above Base Level' or 'Count Only
Below Base Level' methods are used,
then the calculated area and pixel count
only includes pixels which are above or
belovs the specified base level
respectively.

Units of the calculated volume are
dependent on the coordinate reference
system of the input raster file. For a
CRS in meters, with a DEM height in
meters, the calculated value will be in

Open the results dialog to check it. = meters?. If instead the input raster is in
N a geographic coordinate system (e.g.
E B % latitude/lengitude values), then the

AT !

-

0% Cancel

Run as Batch Process... Change Parameters | Close ‘ Help

Po kliknuti sa ikonku & je mozné vysledky vypoétu vyexportovat do textového
suboru.

b) vo vystupnom subore Surface volume report:

Cc ® O filex///D/DMR/dmr_objem.html

Analyzed file: D:\DMR\dmr.tif (band 1)

[Volume: 9851299.431762695 |

Pixel count: 335861

Area: 335861 m?
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20. Export do 3D modelu vo formate STL

Format STL (STereolLithography) sluzi ako Standard pre 3D tlac, ktory popisuje povrchovu geometriu
trojrozmerného objektu a na znazornenie pléch modelu pouZiva siet trojuholnikov.

Na export DMR alebo DMP do 3D modelu vo formate STL v QGIS sluZi nastroj (plugin) DEMto3D.
Tento nastroj je potrebné najprv do QGIS nainstalovat podla postupu uvedeného v 8. kapitole
Nainstalovany nastroj sa nachadza v paneli Raster:

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

By T B 1
1] = o (R 84 Q’J & B O T ResterCalculator.. LR e
Align Rasters... L
X i1  Georeferencer... l
b DEMto3D » SiL DEM 3D printing
v,, Layers 5 X Image Footprint L4 1
(4] VoGS ProfilTool 4
b 3 L -4 l’ 1 ) :
E‘ Analysis 4

Postup (priklad pre 3D model vytvoreny z DMP 1.0 z oblasti Pevnosti Komarno):
1. Do nového projektu pridat raster DMR alebo DMP podla postupu uvedeného v 1. kapitole:

Fa
Y sy
» [@) Home
a
DA
& GeoPackage
/ Spatialite
@ rostcis
P mssa
Layers.
i 1a0
v Vv ¥ dmp

W 10464
147.39

2. Spustit nastroj DEMto3D (DEM 3D printing) a vyplnit poZzadované parametre.
Parametre treba zvolit podla vlastnosti vstupného rastra (priestorové rozliSenie, rozloha
Uzemia, vyskovy rozsah), vykonnosti pocitaca a Gcéelu, na ktory sa bude subor STL vyuzZivat.

e Layer to print — vybrat vstupny raster DMR alebo DMP.

e Print extent — kliknut na tlacidlo Select layer extent i) po ¢om sa automaticky
vyplnia v polickach X a Y suradnice rohov priestorového ohranic¢enia 3D modelu podla
rozsahu vstupného rastra. Po kliknuti na tlaéidlo Draw extent > je moziné
v mapovom okne manualne vyznacit priestorové ohranicenie modelu. Alebo
suradnice pravého horného a lavého dolného rohu ohranicenia modelu vyplnit
manualne.
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e Scale —zadat/vybrat mierku vystupného 3D modelu, napr. 1:1000. Po zadani mierky sa
automaticky vyplnia hodnoty Width (irka) a Length (di?ka), ktoré predstavuji rozmery
vystupného 3D modelu v mm. TieZ sa pri parametri Spacing (rozstup trojuholnikov 3D
modelu) zobrazi odporucand hodnota (napr. Recommended 1.0 mm) podla zadanej
mierky, rozmerov a priestorového rozliSenia vstupného rastra, ktoru treba zadat do
policka. Ak je potrebné vytvorit detailnejsi model, tak napr. namiesto hodnoty 1.0 mm
zadat napr. 0.25 mm. Treba ale pocitat s tym, Ze velkost vytvoreného STL stiboru bude
potom ovela vacsia. Ak je potrebné vytvorit model bez zmeny mierky, tak zadat 1:1,
kde v tomto pripade Spacing potom bude 1000 mm. Ak sa 3D model zo suboru STL
pouzije na 3D tla¢, tak treba zvazit aj parametre tlaciarne (velkost modelu, ktory
dokaze naraz vytlacit).

e Vertical exaggeretion — zadat hodnotu, podla ktorej sa zmenia vysky. Pri hodnote
x 1,000 budu zachované p6évodné hodnoty vySok DMR ¢i DMP. Pri hodnote napr.

x 2,000 sa vstupné hodnoty vySok dvakrat zvacsia, takZze vystupny 3D model bude
vySkovo vyraznejsi.

e Terrain inversion — Policko enable oznadit v pripade, ak je na vystupe potrebny
inverzny (,,obrateny”) 3D model.

e Divide model: Do prvého policka (row) zadat pocet riadkov a do druhého policka
(column) zadat pocet stipcov, na ktoré bude pddorys modelu rozdeleny. Ak sa zadaju
hodnoty napr. row=2 a column=2, tak model bude na vystupe rozdeleny na 4 ¢asti:

e Height — zadat vysku, ktord bude pouZitd ako referencnad rovina, od ktorej sa bude
model vytvarat. Napr. pouzit minimalnu hodnotu vyskového rozsahu DMR uvedenu
v parametri Lowest point alebo hodnotu blizku tohto parametra.
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STL DEM 3D printing X

Layer to print
I =" dmp [EPSG:8353] v I
Print extent
O x: -so1049.0 ¥: |-1330939.85
1 x: -s01649.0 ¥: |-1331599.85
i L&)
Show width/length pe
Model size
|Spacing (mm): 1 Recommended 1.0 mmjj
Width (mm): 600.0
Lenght (mm): 660.0
Scale: 1:1000 v
Wertical exaggeration: | x 1,000 s
Terrain inversion: enable
Divide model: 1 roww = % 1 column ‘I
Model height
| Height (m): 1104 | [towest paint: 104.64 m|
Model height:  45.4 mm Highest point: 147.39 m
0% Cancel

Settings ¥ port to STL Close

Nakoniec kliknut na tladidlo Export to STL, kde zadat umiestnenie a ndzov vystupného suboru.
Do nazvu vystupného suboru doplnit aj format .st/:

STL Export to STL X
- v 4 <« Seagate Expansion Drive (D:) > 3D_model ~ (&) O Prehladéavat: 3D_model
Usporiadat’ = Novy prieginok = - 6
~
~ Nazov Datum dpravy Typ Velkost'
# Rychly pristup
I Pracovna plocha o Kritériam vyhladavania nevyhovuju Ziadne poloZzky.
& Stiahnuté sibory
Dokumenty »
=] Obrazky »
Lepsie data
NAVOD_STL
Navody i< >
Nazov stiboru: Idmp_mudel‘sﬂl ~
UloZit vo formate: | .stl ~
A Skryt prieginky Zrusit
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Vytvoreny 3D model je moZne napr. vo Windows 10 zobrazit a prehliadat pomocou néstrojov
3D zobrazovac alebo 3D Skicdr:

‘@] dmr_model K" 189 143 kB

it
Upravit v 3D Skicari
3D Print
7-Zip >
[&f Edit with Notepad-+
@ Kontrolovat’ pemocou ESET Endpoint Antivirus

Pokrodilé nastavenia >
4" Format Factory >
& Zdielat

Otvorit'v programe 2| [ 30 Builder

Poskytnit pristup do s | [8 30 Skicar
B Pridat do archivu... @ 3D zobrazovac b
a Pridat do "dmr_model_Krivan.rar" A Print 30 ]
g Zbalit a poslat’ e-mailom... m Hradat v Store
g Zbalit' do "dmr_model_Krivan.rar” a poslat’ e-mailom Vybrat'ind aplikaciu

Obnovit predchidzajuce verzie
Odoslat kam ?

Vystrihnit’

Kopirovat’

Vytvorit edkaz
Odstranit’
Premenovat’

Vlastnosti

R p— - o x
Sibor  Upravit  Nastroje  7obrazit  Pomocni G 30 knirnica &) Zmiesans realita @) Vypruté
#* @ A
Prostredie a osvetlenie

Motivy v

LS
L

L L
L S ol |

Ulo#it nastavenia

Nacitat' nastavenia

Otacanie svetla v

® Setla 1 <
Svetla 2 <
Svetla 3 <
Prostredie <

@ Rjchlo animécie A x 10 A
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Dalsie priklady 3D modelov vo formate STL:
1) 3D model vrchu Krivan (Vysoké Tatry) vytvoreny z Digitdlneho modelu reliéfu DMR 5.0:

2) Inverzny 3D model vytvoreny z Digitdlneho modelu reliéfu DMR 5.0 z oblasti Pevnosti
Komarno:




21. Vyber objektov podl'a vySky a sklonu terénu

Vyber casti DMR podl'a vysky terénu
Na vyber ¢asti DMR podla zvolenej hodnoty vysky sa pouzije nastroj Raster Calculator, ktory sa

nachadza v hlavhom menu paneli Raster:

Database Web Mesh Progcessin
"t Raster Calculator...

Align Rasters...
i1 Georeferencer...

DEMto3D b
VoGIS ProfilTool ’
Volume Calculation Tool »
Analysis b
Projections »
Miscellaneous b
Extraction »
Cenversion »

Alebo Raster calculator, ktory sa nachadza v paneli Processing Toolbox = Raster analysis:

Processing Toolbox
*w a 05 Ty

» (:\) Recently used
» (& Cartography
» () Database
b File tools
» @ Interpolation
r @ Layer tools
b (2 Mesh
] G Network analysis
» Q Plots

#% Cell statistics
& Equal to frequency
,,Li Fuzzify raster (gaussian membership)
“u Fuzzify raster (large membership)
“u Fuzzify raster (linear membership)
“L Fuzzify raster (near membership)
“L/ Fuzzify raster (power membership)
[; Fuzzify raster (small membership)
Greater than frequency
Highest position in raster stack
Less than frequency
Lowest pasition in raster stack
Raster boolean AND
Raster boolean OR
Raster calculator

%k Raster layer statistics

Po spusteni nastroja sa otvori okno, kde do policka Expression zadat podmienku na vyber buniek
rastra, priklad pre vyber ¢asti DMR s vySkou terénu vacsou ako 200 m: "dmr@1" > 200.

Do podmienky zadat presny nazov vstupného rastra DMR, ktory je mozny vidiet v Casti Layers, kde
staci dvakrat kliknat lavym tladidlom mysi na vrstvu a automaticky sa prida po policka Expression.

V policku Reference layer(s) (used for automated extent, cellsize, and CRS) vybrat vrstvu DMR
a kliknut na tlacidlo OK:

89



() Raster calculator *

 Parameters [ Log Raster calculator
‘ 4q | Reference layer(s) (used for automated extent, cellsize, and CRS)

This algorithm allows performing algebraic
operations using raster layers.

I v dror [EPSG:8353] | selectar |

The resulting layer will have its values computed
| Clear Selection | according to an expression. The expression can
— contain numerical values, operators and
references to any of the layers in the current

Teagle Selection | | 8 e e s ore o
[ AddFiegs).. | | | supeorted:

e -sin{), cos(), tan(), atan2(), In(), log10
| Add Directary... | 0 0 0 0,00, o100

The extent, cell size, and output CRS can be
defined by the user. If the extent is not
spedified, the minimum extent that covers

relortnd eafrennen lmanefel will b oead TE Hho

| 0% | Cancel

| Run as Batch Process... Run | | Close | Help |

V policku Output CRS vybrat sturadnicovy systém a v policku Output zadat umiestnenie, nazov
a format vystupného suboru a nakoniec kliknut na tlacidlo Run:

() Raster calculator x
— »
Parameters | Log Raster calculator
Expression This algorithm allows performing algebraic

operations using raster layers.

Layers ‘Operators .
The resulting layer will have its values
dmr@1 ‘ = ‘ | - ‘ | e ‘ ‘ sin | ‘ log10 | ‘ AND ‘ computed according to an expression. The
expression can contain numerical values,
operators and references to any of the

‘ N ‘ | / ‘ | acos ‘ ‘ Zsin, | ‘ o | ‘ O ‘ layers in the current project. The following
‘ = ‘ | sqrt ‘ | tan ‘ ‘ o | ‘ ( | ‘ ) ‘ functions are also supported:
‘ - ‘ | . ‘ | _ ‘ ‘ = | ‘ . | ‘ - ‘ - sin(), cos(), tan(), atan2(}, In{}), log10()
The extent, cell size, and output CRS can be
P
‘ abs ‘ | min ‘ | max ‘ defined by the user. If the extent is not

specified, the minimum extent that covers
selected reference layer(s) will be used. T
the cell size is not specified, the minimum
cell size of selected reference layer(s) will
"dmr@1" > 200 be used. If the output CRS is not specified,
the CRS of the first reference layer will be
used.

Expression

The cell size is assumed to be the same in
both X and Y axes.

Expression is valid Layers are referred by their name as
displayed in the layer list and the number of
. the band to use (based on 1), using the
Predefined expressions pattern 'layer_name@band number'. For
instance, the first band from a layer named
‘NDVI k.d | ‘ Add... | ‘ Save... ‘ DEM will be referred as DEM@1.

When using the calculator in the batch
interface or fram the console, the files to
use have to be specified. The corresponding

Reference layer(s) (used for automated extent, cellsize, and CRS) [opt\onall

‘1 elements selected |E layers are referred using the base name of
the file (without the full path). For instance,
Cell size (use 0 or empty to set it automatically) [optional] if using a layer at path/to/my/rasterfile.tif,

the first band of that layer will be referred

| 0,000000 a |3 as rasterfile.tif@1.

Output extent (xmin, xmax, ymin, ymax) [optional]

|[Leave blank to use min covering extent] | ‘:‘

Output CRS [ophonal]l

‘ Project CRS: EPSG:8353 - S-JTSK [JTSK03] / Krovak East North - ‘ @
(Output
‘ C:/Users/tomde/Desktop/PRACA/Navady/DMR-vyber_objektov/DMR/dmr_nad_200m.tif | E

v Open output file after running algorithm

| 0% | Cancel

|Run as Batch Process... I Run I ‘ Close | ‘ Help
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Vstupny DMR:

v v ¥ dmr
157.015
W 257.401

&‘\

Vysledny raster - bunky, patriace do Uzemia s nadmorskou vyskou nad 200 m, maju hodnotu 1

a ostatné bunky maju hodnotu O:

Ak je potrebné, aby kazda bunka rastra obsahovala pévodnu hodnotu vysky terénu, tak na zaciatku

Layers &6
v @ % T |F W= g
* | ¥ dmr nad 200m

0
W

v nastroji Raster calculator treba v Casti Expression zadat vyraz: ("dmr@1" > 200)* "dmr@1".
Expression

("dmr@1" > 200)*"dmr@1"
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Vysledny raster:

Layers & )
& [ ® T, [F BN

~ |V B dmr_nad_200m_vysky
Band 1 (Gray)

I 256,542

o

Vyber casti DMR podl'a sklonu terénu

Ako prvy krok je potrebné si z DMR vytvorit raster znazornujuci sklon terénu podla postupu
uvedeného v 10. kapitole:
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Na vyber ¢asti DMR podla sklonu terénu sa taktieZz pouzije nastroj Raster calculator. Po spusteni
nastroja sa otvori okno, kde do policka Expression zadat podmienku na vyber buniek rastra, priklad
pre vyber Casti DMR so sklonom terénu 3° az 6°: "dmr_sklon@1">=3 AND "dmr_sklon@1"<= 6.

Do podmienky zadat presny ndzov vstupného rastra DMR, ktory je mozny vidiet v Casti Layers, kde
staci dvakrat kliknat lavym tlacidlom mysi na vrstvu a automaticky sa prida po policka Expression.
V policku Reference layer(s) (used for automated extent, cellsize, and CRS) vybrat vrstvu DMR
a kliknut na tlacidlo OK:

(2} Raster calculator *

Parameters | Log Raster calculator

4 Reference layer(s) (used for automated extent, cellsize, and CRS) This algorithm allows performing algebraic

operations using raster layers.

v dmr sklon [EPSG:8353] | selectal

The resulting layer will have its values computed
according to an expression. The expression can
contain numerical values, operators and
references to any of the layers in the current

Clear Selection

Toggle Sefection project. The following functions are also
Add Fie(s)... supported:
e -sin{), cos(, tan(, atan2(), InQ, log10(Q
irectory...

The extent, cell size, and output CRS can be
defined by the user, If the extent is not

specified, the minimum extent that covers

selected reference layer(s) will be used. If the

call ine in mat cmacfad the win call ciza af

0% Cancel

Run as Batch Process Run \ Close: Help

V poli¢ku Output CRS vybrat stradnicovy systém a v policku Output zadat umiestnenie, nazov
a format vystupného stboru a nakoniec kliknut na tlacidlo Run:

(2 Raster calculator X

Paremeters | Log Raster calculator

Expesan This algorithm allows performing algebraic
operations using raster layers.

Layers Operators

The resulting layer will have its values
computed according to an expression. The
expression can contain numerical values,
operators and references to any of the
layers in the current project. The following
functions are also supported:

dmr_sklon@1 + = cos sin log10 AND

- sin(), cos(), tan(), atan2(}, In(), logL0()

The extent, cell size, and output CRS can be
abs min max defined by the user. I the extent is not
specified, the minimum extent that covers
- selected reference layer(s) will be used. If
Expression the cell size is not specified, the minimum
cell size of selected reference layer(s) will
"dmr_sklon@1" >= 3 AND"dmr_sklon@1" <=6 be used. I the output CRS is not specified,
the CRS of the first reference layer will be
used.

The cell size is assumed to be the same in
both X and Y axes.

Layers are referred by their name as
displayed in the layer list and the number of
. the band to use (based on 1), using the
Predefined expressions pattern 'layer_name@band number'. For
instance, the first band from a layer named
NDVI A Add... Save... DEM will be referred as DEM@1.

Expression is valid

When using the calculator in the batch
interface or from the console, the files to
use have to be specified. The corresponding

Reference layer(s) (used for automated extent, cellsize, and CRS) [optional

1 elements selected E layers are referred using the base name of
the file (without the full path). For instance,
Cell size (use 0 or empty to set it automatically) [optional] if using a layer at path/to/my/rasterfile.tif,
0,000000 al~ the first band of that layer will be referred
. — ¥ as rasterfile.tf@1.

Qutput extent (xmin, xmax, ymin, ymax) [optional]

[Leave blank to use min covering extent]

Output CRS [optional]

Project CRS: EPSG:8353 - S-JTSK [JTSK03] / Krovak East Morth -

[eeee]

C:fUsers/tomde/Desktop/PRACA/Navody/DMR-vyber_objektov/DMR/dmr_sklon_3-6.tif D

v/ Open output file after running algorithm

| 0% Cancel

Run as Batch Process... Run Close Help
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Vysledny raster - bunky, patriace do Uzemia so sklonom terénu od 3° do 6°, maju hodnotu 1
a ostatné bunky maju hodnotu 0:

Layers a®
NN » 3 v
v v I dmr sidon 3-6

0
| N

Ak je potrebné, aby kazda bunka rastra obsahovala pévodnu hodnotu sklonu terénu, tak na
zaciatku v nastroji Raster calculator treba v Casti Expression zadat vyraz:
("dmr_sklon@1">=3 AND "dmr_sklon@1"<= 6)*"dmr_sklon@1".

Expression
("dmr_sklon@1">=3 AND "dmr_sklon@1"<= 6)*"dmr_sklon@1"

Vysledny raster:

Layers =
< [l @ T, 4} 1} =
- v dmr_sklon_3-6_stupne

Band 1 (Gray)

5,999966
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Vyber objektov z vektorovej vrstvy podl'a vysky alebo sklonu terénu

Na zadiatku je potrebné prekonvertovat rastre vytvorené v predchadzajucich krokoch na vektorovu
polygdénovu vrstvu (napr. vo formdate ESRI Shapefile alebo GeoPackage) pomocou nastroja
Polygonize (raster to vector), ktory sa nachadza v paneli Raster - Conversion:

Database Web Mesh Processing Help
¥ Raster Calculator... |m E:

Ca

Align Rasters...

j:t Georeferencer... e
DEMto3D »
VoGIS ProfilTool 4
Analysis »
Projections »
Miscellaneous 4
Extraction 4

Conversion = PCTto RGB..

_fl Polygonize (raster to vector)...

"= Rasterize (vector to raster)...
% RGBtoPCT..

% Translate (convert format)...

Po spusteni nastroja sa otvori okno, kde treba vyplnit poZadované parametre a kliknut na tladidlo
Run (priklad pre raster znazornujuci Uzemie so sklonom terénu od 3° do 6°):
= |nput layer — vybrat vstupny raster (pouzit raster, ktorého bunky patriace do Uzemia
s pozadovanym sklonom, maju hodnotu 1 a ostatné bunky maju hodnotu 0).
= Vectorized - zadat nazov, format a umiestnenie vystupného suboru.

Q Polygonize (raster to vector) X

Parameters Log

nput layer

=" dmr_sklon_3-6 [EPSG:8353] -

Band number
Band 1 (Gray) -
Name of the field to create
DN
Use 8-connectedness

w Advanced parameters

Additional command-line parameters [optional]

[Vectorized

E:/DMR/Vektor/teren_sklon_3-6.gpkg

+/| Open output file after running algorithm

GDAL/OGR console call

python3 -m gdal_polygonize C:\Users\tomde'\Desktop\PRACA\Mavody\DMR-vyber_objektoviDMR\dmr_sklon_3-6.tif
E:/DMR/Vektor/teren_sklon_3-6.qpkg -b 1 -f "GPKG" teren_sklon_3-6 DN

0% Cancel

Run as Batch Process... Run Close Help
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Vysledkom je vektorova polygdénova vrstva:

Polygdny, ktoré patria do Uzemia so sklonom terénu od 3° do 6°, je mozné identifikovat podla
atributu DN v atributovej tabulke, ktory obsahuje pévodné hodnoty buniek rastra (0, 1):

Layers (]S
o [0 ®, T &~ B L

: !
5D Zoom to Layer

N : f;rms ,,f) Zoom to Selection

257.401

8 Show in Overview
Show Feature Count
Copy Layer
Rename Layer
B Duplicate Layer
[1 Remove Layer...
Check and All its Parents

B Open Attribute Table
4/ Toggle Editing
Filter...

Change Data Source...

Set Layer Scale Visibility...

Set CRS »
Export ’
Styles »
Properties...

96



Q teren_sklon_3-6 : Features Total: 239059, Filtered: 239059, Selected: 0 - ] x
] g LT E P BEE @S

fid DN =

1 1 0

2 2 0

3 3 1

4 4 1

5 5 1

6 6 0

7 7 1

8 | 1

9 9 1

10 10) 1

T show Al Features,, =

Vybrat len pozadované polygdny pomocou nastroja Select/filter features using form (ikonka T)
nachadzajlce sa na Uzemi so zvolenym sklonom terénu. Po spusteni nastroja zadat do policka DN
vyraz, podla ktorého sa vyselektuju vybrané objekty: DN=1, kde v poli¢cku napravo treba vybrat

Select Features

moznost Equal to (=) a nakoniec kliknat na ikonku

Q teren_sklon_3-6 : Features Total: 239059, Filtered: 239059, Selected: 0 - [} X

=] ¢ JfT]= =+ o E E
£, Expression -
01 <] fid Exclude Field,
0 10 IDN 1 i;-IIEqua\m x|
O 100
[ 1000
O 10000
[ 100000
O 100001
[ 100002
[ 100003
O 100004
[ 100005
[ 100006
O 100007
[ 100008
[ 100009
O 10001
I 100010
[ 100011
[ 100012
[ 100013
O 100014
[ 100015
[ 100016
[ 10nm7

b 1/ 239058 s, ()| | BesetForm Flash Features | | Zoom to Features Select Features Filter Features |~
LD
W | (2

T show All Features_|
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Nasledne je mozZné vybrané objekty vyexportovat do novej vektorovej vrstvy pomocou nastroja
Export - Save Selected Features As:

Layers. B®
“ @ ® T &~F D
teren skiog, 2.2 L

42 Zoom to Layer

,‘;\‘ Zoom to Selection

2 Show in Overview
Show Feature Count
Copy Layer
Rename Layer

L Duplicate Layer

_é Remove Layer...

~— Open Attribute Table

4/ Toggle Editing
Filter...
Change Data Source...

Set Layer Scale Visibility...

Set CRS 4
po Save Features As...
Styles » d
Properties... Save as Layer Definition File...

Save as QGIS Layer Style File...

Po spusteni nastroja sa otvori okno Save Vector Layer as, kde treba vyplnit poZadované parametre
a kliknut na tlacidlo OK:

e Format - vybrat format vystupného suboru (napr. GeoPackage, ESRI Shapefile).

e File name - zadat nazov a umiestnenie vystupného suboru.

e CRS - vybrat rovnaky suradnicovy systém, ako ma vstupny subor.

e Encoding — oznacit policko Save only selected features.

e Selected fields to export and their export options — oznacit vietky policka.

Q Save Vector Layer as... X
ormat GeoPackage b
File name  E:\DMR\Vektor\teren_sklon_3-6_1.gpkg a

Layer name teren_sklon_3-6_1

ICRS EPSG:8353 - S-JTSK [JTSK03]/ Krovak East North A -:4

Encoding UTF-8

v Save only selected features

v Select fields to export and their export options

Name Type | Replace with displayed values
V| fid |Integer64

v DN Integer Use Range

Select Al Deselect All
Replace all selected raw field values by displayed values

¥ Geometry

Geometry type Automatic -
Foree multi-type
Include z-dimension
v Extent (current: layer)
North |-1243688.5000
Waest (-539972.9999 East |-534008.9999

South |-1252515.5000

Current Layer Extent Calculate from Layer Map Canvas Extent

» Layer Options

» Custom Options

V| Add saved file to map Cancel Help
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Vyexportovana vektorova polygdénova vrstva znazorfiujuca uzemie so sklonom terénu od 3° do 6°.

Pre kontrolu spravnosti geometrie vyexportovanych polygénov pouZit nastroj Fix geometries, ktory
sa nachdadza v paneli Processing toolbox - Vector geometry:

Processing Toolbox
*oa OB N

» () Vector general

~ (2 Vector geometry
mm Add geometry attributes
3 Affine transform

Aggregate

4¢ Boundary

4% Bounding boxes

@ Buffer

= Centroids

S! Collect geometries

ﬁ Concave hull (alpha shapes)

ﬁ Concave hull (k-nearest neighbor)

3% Convert geometry type

4% Convert to curved geometries

' Convex hull

4% Create layer from extent

Create layer from point

Create wedge buffers

7 Delaunay triangulation

3% Delete holes

Densify by count

4% Densify by interval

' Dissolve

Drape (set Z value from raster)

4% Drop M/Z values

P Eliminate selected polygons

4% Explode lines

Extend lines

45 Extract M values

4% Extract specific vertices

°°° Extract vertices

% Extract Z values

Filter vertices by M value

Fix geometries
4 Force right-hand-rule
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Po spusteni nastroja sa otvori okno, kde treba vyplnit pozadované parametre a potom kliknut na
tlacidlo Run:

e Input layert - vybrat vstupnu vektorovu vrstvu na kontrolu a opravu geometrie.

= Fixed geometries — zadat nazov, format a umiestnenie vystupného suboru s opravenou

geometriou.
() Fix geometries X
L — -
Parameters Log Fix geometries
Input layer

This algorithm attempts to create a valid
representation of a given invalid geometry
without losing any of the input vertices.
Already-valid geometries are returned
without further intervention. Always outputs

(D teren_sklon_3-6_1 [EPSG:8353] -l ../ 2

Selected features only

Fixed geometries multi-geometry layer.
E:/DMR/Vektor/teren_sklon_3-6_1_fix.gpkg NOTE: M values will be dropped from the
output.
v/ | Open output file after running algerithm
0% Cancel

Run as Batch Process... Close Help

Po tomto kroku je moZné podla vyexportovanej vrstvy vybrat objekty z inej vektorovej vrstvy (napr.
parcely) na zdklade ich vzdjomnej polohy pomocou nastroja Select by location, ktory sa nachadza
v paneli Processing Toolbox = Vector selection:

Processing Toolbox
L LNOIE %

(9 Recently used
() Cartography
(X Database
() File tools
() Interpolation
() Layer tools
(@ Mesh
(@ Network analysis
( Plots
(@ Raster analysis
() Raster creation
(&} Raster terrain analysis
() Raster tools
@ Vector analysis
(&} Vector creation
(@ Vector general
(& Vector geometry
() Vector overlay
(2 Vector selection
3% Extract by attribute
Extract by expression
Extract by location
Random extract

{ v v vvwvwvvwvvwvwvwvvwvvwvwwwvwow|p

& Random extract within subsets

» Random selection

+ Random selection within subsets
& Select by attribute

Select by expression

B Select by location
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Po spusteni nastroja sa otvori okno, kde teba vyplnit potrebné parametre a kliknut na tlacidlo Run:
Select features from — vybrat vstupnu vektorovu vrstvu, z ktorej sa budu vyberat objekty.

Where the features (geometric predicate) — vybrat metddu, podla ktorej sa vyber objektov

na zaklade ich priestorovej polohy uskutocni:

>

>

intersect — tdto metdda testuje, ¢i geometria objektu pretina iny objekt z druhej
vrstvy. V obrdzku z prikladu (nizsie) vyberie objekty 1, 2 a 3.

contain - tato metdda testuje ¢i objekt obsahuje kompletny objekt z druhej vrstvy.
V obrdazku z prikladu nevyberie Ziadny objekt.

disjoint - tdto metdda testuje i objekty z dvoch réznych vrstiev nezdielaju Ziadnu
spoloénu Cast (Ziadne prekryvanie alebo dotykanie sa). V obrazku z prikladu
vyberie iba objekt 4.

equal - tdto metdda testuje €i geometrie objektov z dvoch réznych vrstiev su
Uplne rovnaké. V obrazku z prikladu nevyberie Ziadny objekt.

touch - tato metdda testuje Ci sa objekt dotyka iného objektu z druhej vrstvy.
V obrazku z prikladu vyberie iba objekt 3.

overlap - tdto metdéda testuje Ci objekt prekryva iny objekt z druhej vrstvy.
V obrazku z prikladu vyberie iba objekt 2.

are within - tdto metdda testuje ¢i sa objekt nachddza vnutri iného objektu
z druhej vrstvy. V obrdzku z prikladu vyberie iba objekt 1.

cross - tdto metdda testuje ¢i maju objekty z dvoch roéznych vrstiev spoloéné
niektoré, ale nie vSetky, vnutorné body a krizenie objektov ma nizsi rozmer ako
geometria jedného z porovndvanych objektov. Napriklad krizovanie Ciary a inej
¢iary sa vyberie ako bod, krizovanie Ciary a polygdnu sa vyberie ako ¢iara. Dva
polygdny sa krizia ako mnohouholnik, ktory ale tdto metdda nevyberie. V obrazku
z prikladu nevyberie Ziadny objekt (kedZe ide o krizovanie dvoch polygénov).

Priklad priestorového vyberu, kde mnozZina Udajov, z ktorej chceme vyberat (zdrojova

vektorova vrstva), sa skladd zo zelenych kruhov. OranZovy obdlinik je mnozina

udajov, s ktorou sa porovnava.

Zdroj: https://docs.qgis.org/3.16/en/docs/user_manual/processing_algs/qgis/vectorselection.html

By comparing to the features from — vybrat vektorovu vrstvu, podla ktorej sa budu objekty

zo vstupnej vrstvy vyberat.
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=  Modify current selection by:

» creating new selection — vytvorit novy vyber.

» adding to current selection — vybrané objekty pridat k predtym urobenému

vyberu.

» selecting within current selection — vybrat objekty z predtym urobenému vyberu.
» removing from current selection - vybrané objekty odobrat z predtym

urobeného vyberu.

Priklad vyberu parciel, ktoré sa kompletne nachadzaju (are within) na Uzemi s nadmorskou vyskou

vacsou ako 200 m:

Q Select by location

Parameters Log

Select features from
= teren_nad_200m_1_fix [EPSG:8353]

Where the features (geometric predicate)

intersect touch
contain overlap
disjoint
equal cross

By comparing to the features from

I (" teren_nad_200m_1_fix [EPSG:8353]

Selected features only
Modify current selection by

creating new selection

Run as Batch Process...

0%

Select by location

This algorithm creates a selection in a
wvector layer. The criteria for selecting
features is based on the spatial relationship
between each feature and the features in
an additional layer.

Cancel

Run Close Help

Vybrané parcely su oznacené Zltou farbou:

Layers ar
CcERT O -BAL
v parcely E

Ml teren_nad 200m 1 fix
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Nasledne je mozZné vybrané objekty vyexportovat do novej vektorovej vrstvy pomocou nastroja
Export - Save Selected Features As.

Podobne by sa postupovalo aj v pripade vyberu objektov (napr. parciel) podla rastra znazorfiujuceho
Uzemia so zvolenym sklonom terénu.

Priklad vyberu parciel, ktorych aspon €ast plochy sa nachadza (intersect) na Gzemi so sklonom
terénu 3° az 6°:

() Select by location X

» -
Parameters | Log Select by location

Select features from

This algorithm creates a selection in a
vector layer. The criteria for selecting
features is based on the spatial relationship
between each feature and the features in
an additional layer.

() parcely_E [EPSG:8353] -

Where the features (geometric predicate)

v |nter’sect| touch

contain overlap
disjoint are within
equal cross

By comparing to the features from

(“Iteren_sklon_3-6_1 [EPSG:8353] v ||-0 D

Selected features only

Modify current selection by

creating new selection v

0% Cancel

Run as Batch Process... Close Help

Vybrané parcely su oznacené zltou farbou:

Layers a®
« BwY 2 e 1

v parcely E
M teren skion 3-6 1 fix
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Priklad vyberu parciel sticasne podla vysky a sklonu terénu:
Vyber parciel, ktoré sa nachadzajice na uzemi:

1. s nadmorskou vyskou nad 200 m,

2. so sklonom terénu inym ako 3° aZ 6°.
Do projektu pridat vsetky potrebné vektorové vrstvy. Ako prvé treba urobit vyber objektov
nachadzajucich sa kompletne (are within) na Uzemi so zvolenou nadmorskou vyskou terénu,
nasledne urobit druhy vyber objektov, ktorych Ziadna €ast plochy sa nenachadza (disjoint) na Gzemi
so zvolenym sklonom terénu, pricom v okne nastroja Select by location v parametri Modify current
selection by vybrat mozZnost selecting within current selection:

1. 2.

(2 Select by location X () Select by location x
N Y ~ ¥
» N » N
Farameters | Log Select by location Farameters | Log Select by location
S SR This algorithm creates a selection in a e This algarithm creates a selection in a
= ” . vector layer. The criteria for selecting = . . vector layer. The criteria for selecting
-~ parcely_E [EPSC:8353] features Is based on the spatial relationship | parcely E [EP3G:8353] features Is based on the spatial relationship
Where the features (geometric predicate) between each feature and the features in Where the features (geometric predicate) betwieen each feature and the features in
an additional layer. an additional layer.
intersect | | touch intersect || touch
contain overlap contain overlap
T o] ] vt
equal eross equal cross
)y comparing to the features from By comparing to the features from
() teren_nad_200m_1_fix [EPSG:8353] ¥ 2 (Fteren_sklon_3-6_1_fix [EPSG:8353] v || | D
Selected features only Selected features only
Modify current slection by WModify current selection by
creating new selection - Jselecting within current selection M I
0% Cancel 0% Cancel
Run as Batch Process... Run Close Help Run as Batch Process... Run Close Help

Parcely spifiajice zadané podmienky st oznaéené zltou farbou:

Layers (]3]
o i % T = -
v parcely_E

. teren_sklon 3-6_1 fix
B teren nad 200m 1 fix

Poznamka: Subory formatu VGI s parcelami katastra nehnutelnosti je mozné prekonvertovat napr.
do formatu ESRI Shapefile pomocou Konverznej sluzby (https://zbgis.skgeodesy.sk/rts/sk/Convert).
Pre transformaciu suborov VGI medzi realizaciami suradnicového systému S-JTSK je mozné pouzit
Rezortnu transformacnu sluzbu (https://zbgis.skgeodesy.sk/rts/sk/Transform).
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22. Urcenie geomorfologickych tvarov reliéfu

Na identifikaciu zakladnych geomorfologickych tvarov reliéfu je mozné pouzit nastroj

r.geomorphon, ktory sa nachadza v paneli Processing toolbox - GRASS > Raster:

Processing Toolbox
* a0
Search..
v @ GRASS
b Imagery (i%)
¥ Miscellaneous (m.*)
~ Raster (r*)
@ rbasinsfill
3}: r.blend.combine
y> r.blend.rgh
& rbuffer
52 r.buffer.lowmem
& rcarve
& rcategory
& rcategory.out
@ rcircle
5@: r.clump
gg: r.coin
y> r.colors
& rcolars.out
y} r.colors.stddev
y} r.composite
& rcontour
y; r.cost
@ r.covar
& rcross
y} r.describe
& rdistance
@ rdrain
& rfilldir
3}: rfill stats
& rfillnulls
r.flow

@ r.grow

Viac podrobnejsich informdcii o nastroji a principe vypoctu je uvedenych na stranke:
http://wgbis.ces.iisc.ernet.in/grass/grass70/manuals/addons/r.geomorphon.html

Po spusteni nastroja sa otvori okno, kde treba vyplnit poZzadované parametre a potom kliknut na

tlacidlo Run:

Name of input elevation raster map — vybrat vstupny raster DMR.

Outer search radius — zadat hodnotu pre polomer hladania (search radius), ktory bude
ohranicovat oblast vypoctu od vybranej bunky rastra, v jednotkach velkosti bunky rastra (napr.
Outer search radius = 4 pri DMR s priestorovym rozliSenim 1 x 1 m bude predstavovat
vzdialenost 4 m). Pouzitie vaésich hodnot sa rovna klasifikacii terénu zo Sirsej perspektivy, zatial
¢o poutZitie mensich hodno6t sa rovna klasifikacii terénu z lokalneho hladiska.

Flatness treshold — zadat hodnotu pre , krajni hodnotu plochosti” (flatness treshold) v stuprioch,
ktord bude pouzitd pri urcovani jednotlivych tvarov reliéfu. Stanovuje hodnotu, podla ktorej
budu jednotlivé &asti reliéfu povazované za rovinu. Cim mensi uhol sa v zvoli, tym bude vysledok
podrobnejsi a budu v fom detailnejSie zachytené aj mensie terénne nerovnosti.

Most common geomorphic forms — zadat nazov, format a umiestnenie vystupného rastra.

Pri volbe parametrov Outer search radius a Flatness treshold treba brat do Gvahy aj priestorové

rozliSenie a vyskovu Clenitost pouZitého DMR, atiez sakou podrobnostou maju byt

.....

z dévodu velkej podrobnosti Udajov, idedlne zvolit vyssie hodnoty zaddvanych parametrov pre

zvyraznenie hlavnych zlomovych linii terénu. Ukazky vysledkov pri pouZiti roznych vstupnych

parametrov su uvedené nizsie.
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(& r.geomorphon

Parameters | Log r.geomorphon

Name of input elevation raster map Calculates geomorphons (terrain forms)

I :-' dmr [EPSG:8353] - I‘_| and associated geometry using machine
. — | |vision approach.

Outer search radius [optional]

3 alz]
Inner search radius [optional]
[0 a3

Flatness threshold (degrees) [optional]
J4.000000 a |5|

Flatness distance, zero for nane [optional]

| 0,000000 a [z

w Advanced parameters

Use meters to define search units (default is cells)
Use extended form correction

GRASS GIS 7 region extent (xmin, xmax, ymin, ymax) [optional]

‘[Lea\'e blank to use min covering extent] | |

GRASS GIS 7 region cellsize (leave 0 for default)

| 0,000000

Output Rasters format options (createopt) [optional]

Output Rasters format metadata optiens (metaopt) [optional]

Most common geomorphic forms
|E:fDMRjdmr_geumorfolog\a.tlf ‘ E
+ | Open output file after running algorithm

‘ 0% || cancel

‘Run as Batch Process...l I Run I ‘ Close | | Help |

Nastroj vytvori geomorfologicku mapu (raster), kde kazda bunka rastra ma priradenu vypocitanu
hodnotu 1 az 10, ktord zodpovedd danému geomorfologickému tvaru reliéfu:

rovina
jama/depresia (flat) (;re?k)
(pit/depression)

udolie hr?beﬁ
(valley) (ridge)

vrchna hrana svahu

spodna hrana svahu
(shoulder)

(footslope)

vypuklina na svahu

priehlbina na svahu
(spur)

(hollow)

svah
(slope)

Vysvetlivky:
# analyzovana bunka rastra
% ® bunka s vé&Sou hodnotou
® bunka s men3ou hodnotou
@ bunka s rovnakou hodnotou
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Legenda pre vytvoreny raster:
Farba —hodnota bunky rastra — geomorf_ologicky tvar reliéfu

-1 -rovina (flat) - & s
B -2 -vrch (peak)
M- 3 - hrebe (ridge)
M - 4 - vrchna hrana svahu (shoulder)
- -5 -vypuklina na svahu (spur)

-6 -svah (slope)
[ -7 - priehlbina na svahu (hollow)
[ -8 -spodna hrana svahu (footslope)
M- 9 - adolie (valley)
M - 10 - jama/depresia (pit/depression)

Priklady:
1) Vstupny DMR (rovinaté uzemie):

Urcené geomorfologické tvary reliéfu:



http://wgbis.ces.iisc.ernet.in/grass/grass70/manuals/addons/r.geomorphon.html

2) Vstupny DMR (hornaté Uzemie):

7 T

2 T A D
R I R
i o e ‘-ﬂ-,k._._}._ o

Porovnanie zobrazenia ndsypu cesty na ortofotomozaike a rastri s geomorfologickymi tvarmi
reliéfu, kde je mozné identifikovat svah nasypu (ZItad farba), jeho vrchna hrana (Cervena farba),
spodna hrana (zelena farba) a rovna plocha vozovky (siva farba):

.“‘
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Priklady s pouzitim rozliénych hodn6t parametra Flatness treshold pre DMR s priestorovym
rozliSenim 1 x 1 m:
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=4°:

4, Flatness treshold

b) vysledny raster - parameter Outer search radius

-
i RS

I TR 3
...‘.I}l.l(.."l..q\

- .l..lhu\.« .}-u&nrr-.n_n.ui.

L .
- o

- il

=6

4, Flatness treshold

c) vysledny raster - parameter Outer search radius
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Priklady s pouzitim rozlicnych hodn6t parametrov Outer search radius a Flatness treshold pre DMR
s priestorovym rozliSenim 0,25 x 0,25 m:
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b) vysledny raster - parameter Outer search radius = 16, Flatness treshold = 8°:

c) vysledny raster - parameter Outer search radius = 16, Flatness treshold = 12°:
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Uréené geomorfologické tvary reliéfu z rastrového formatu je mozné vyexportovat na vektorovu
vrstvu (napr. vo formate GeoPackage, ESRI Shapefile) pomocou nastroja Polygonize (raster to
vector), ktory sa nachadza v paneli Raster - Conversion:

Database Web Mesh Processing Help
5 Raster Calculator... |m g:

&

Align Rasters...

_tt Georeferencer... q
DEMto3D 4
VoIS ProfilTool »
Analysis 4
Projections »
Miscellaneous »
Extraction 4

=+ PCT to RGB...

Conversion

Polygonize (raster to vector)...

" Rasterize (vector to raster)...

% RGBto PCT...

% Translate (convert format)...

Po spusteni nastroja sa otvori okno, kde treba vyplnit poZadované parametre a potom kliknut na
tlacidlo Run:

= |nput layer — vybrat vstupny raster.

= Vectorized - zadat ndzov, format a umiestnenie vystupného suboru.

Q Polygonize (raster to vector) X

Parameters Log

Input layer

I:l' dmr_geomorfologia [EPSG:8353] v I

Band number
Band 1 (Palette) -
Name of the field to create
DN
Use 8-connectedness

¥ Advanced parameters

Additional command-line parameters [optional]

Vectorized
E:/DMR/geomorfologia_vektor.gpkg E

/| Open output file after running algorithm

GDAL/OGR console call

python3 -m gdal_polygonize E:/DMR/dmr_geomorfologia.tif E:/DMR/geomorfologia_vektor.gpkg -b 1 -f
"GPKG" geomorfologia_vektor DN

0% Cancel

Run as Batch Process... Run Close Help
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Vysledkom je vektorova polygdénova vrstva, kde kazdy polygdn reprezentuje geomorfologicky tvar
reliéfu podla buniek rastra:

Vystupnej vektorovej vrstve treba skontrolovat suradnicovy systém v Properties v ¢asti Source.

V pripade hodnoty Unknown CRS alebo Invalid projection vrstve priradit spravny siradnicovy systém
podla pouZitého rastra DMR pomocou nastroja Processing Toolbox -> Vector general = Assign
projection.

Jednotlivé typy geomorfologickych tvarov reliéfu je mozné rozlisit podla atribuitu DN v atribltovej
tabulke, ktory obsahuje pévodné hodnoty buniek rastra:

Layers @
o ol ® T & ~F * 0

. )
B  geomorfologia

p Zoom to Layer

T :'. drmr p Zoom to Selection
M 157.015 %0 showi ]
257401 & Show in Overview

Show Feature Count
Copy Layer
Rename Layer
B Duplicate Layer
Q Remove Layer...
Check and All its Parents
| B Open Attribute Table
4/ Toggle Editing
Filter...
Change Data Source...

Set Layer Scale Visibility...

Set CRS »
Export ’
Styles »
Properties...
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() geomorfologia_vektor :: Features Total: 620552, Filtered: 620552, Selected..  — O X
] 5 § LT ESD EEE E e
fid - DN =
1 1 6
2 2 sl
3 3 8
4 4 4
5 5 5
6 6) 7
7 7 3
8 | 5
9 9 4
10 10 6
N.‘;r Show All Features,, =

V pripade potreby je moiné vyexportovat do novej vektorovej vrstvy len vybrané typy
geomorfologickych tvarov reliéfu pomocou nastroja Select/filter features using form (ikonka T). Po
spusteni nastroja zadat do policka DN vyraz, podla ktorého sa vyselektuju vybrané objekty. Priklad
pre selekciu udoli: DN=9, kde v policku napravo treba vybrat moznost Equal to (=) a nakoniec kliknut

na ikonku Select Features

(2} geomorfologia_vektor : Features Total: 620552, Filtered: 620552, Selected: 1 - O X
o 3 & = T|E S D EE & @

- Expression
1 - fid Exclude Field,
100

1000

10000

100000

100001

100002

100003

100004

100005

100006

100007

100008

100009 4
-~ Reset Form Flash Features | | Zoom to Features Select Features || Filter Features | ¥
B 1 /620552 . < A0

OOODOOOOCOOCO0OOO|.sm s

T Show All Features_
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Nasledne je mozné vybrané objekty vyexportovat do novej vektorovej vrstvy pomocou nastroja
Export - Save Selected Features As:

Layers @&
B ®T&E-FAOL

¥ a 52 Zoom to Layer
- 'mr .
W 157015 42 Zoom to Selection

257.401 2 Show in Overview
Show Feature Count
Copy Layer
Rename Layer
L] Duplicate Layer
4 Remove Layer..
Check and Al its Parents
= Open Attribute Table
¢ Toggle Editing
Filter...
Change Data Source...
Set Layer Scale Visibility...
Set CRS 4

po Save Features As...

Styles 3 d

Properties.. Save as Layer Definition File...

Save as QGIS Layer Style File..

Otvori sa okno Save Vector Layer as, kde treba vyplnit poZadované parametre a potom kliknut na
tlacidlo OK:

e Format - vybrat format vystupného suboru (napr. GeoPackage, ESRI Shapefile).

e File name - zadat nazov a umiestnenie vystupného stboru.

e CRS - vybrat rovnaky suradnicovy systém ako ma vstupny subor.

e Encoding — oznacit policko Save only selected features.

e Selected fields to export and their export options — oznacit vietky policka.

Q Save Vector Layer as... X

IFormat GeoPackage v
File name | E:\DMRiudolie.gpkg a

Layer name  udaolie

ICRS EPSG:8353 - S-JTSK [ITSK03] / Krovak East Morth ot —\-:‘\"\I

Encoding UTF-8

Save only selected features

w Select fields to export and their export options

Name Type  Replace with displayed values

V ffid Integer64
v IDN Integer Use Range

Select All Deselect All

Replace all selected raw field values by displayed values

P Geometry

v Extent (current: layer)

North |-1243687.5000
West |-539973.9999 East |-534008.9999

South [-1252516.5000

Current Layer Extent Calculate from Layer Map Canvas Extent

P Layer Options

P Custom Options

V| Add saved file to map Cancel Help
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Vyexportované udolia vo vektorovom tvare v 3D zobrazeni na DMR vo forme Hillshade:

DMR so znazornenymi geomorfologickymi tvarmi reliéfu v 3D zobrazeni:

O M rovina

& Ml vreh

(4 M trebeii

O M vwypukiina na svahu
1 M vrchni hrana svahu
O [ svan

[0 M priehibina na svahu

TaktieZ je mozZné raster s geomorfologickymi tvarmi reliéfu vytvoreny ndstrojom r.geomorphon:
= rozdelit na mensie Casti podla postupu uvedeného v 11. kapitole,
= vyexportovat na vektorovi bodovu vrstvu vo formate ESRI Shapefile podla postupu
uvedeného v 12. kapitole (nie je vhodné pouZzit pre DMR s prili$ velkou rozlohou a velkym
priestorovym rozliSenim z dévodu obmedzeni formatu Shapefile na maximdlny pocet
objektov a velkost suboru):
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Jednotlivé typy geomorfologickych tvarov reliéfu je moiné rozlisit podla atribdtu, ktory
obsahuje povodné hodnoty buniek rastra. Tento atribit je pomenovany podla nazvu
vstupného rastra. TakZe je mozné vyselektovat len vybrané typy geomorfologickych tvarov
reliéfu a vyexportovat do novej vrstvy. Bodom je mozné priradit vysku terénu z DMR podla
postupu uvedeného v 17. kapitole. Dalej je moiné tuto bodovu vrstvu vyexportovat do
formatu CSV podla postupu uvedeného v 13. kapitole alebo DXF podla postupu uvedeného

v 14. kapitole.

Vizualizacia vytvorenej bodovej vrstvy vo formdate DXF v CAD softvéri Bentley MicroStation V8i na
podklade DMR vo forme Hillshade (0,25 m pixel):

>

udolie
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» vrchna hrana svahu

3D zobrazenie vytvorenej bodovej vrstvy udoli v softvéri Bentley MicroStation V8i:

u View 2 - Isometric, *Model_Space
@~ ARRBAOWEE &9
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23. Vytvorenie DMR z vektorovej bodovej vrstvy

Pre vytvorenie DMR alebo DMP vo forme rastra je potrebné pripravit vektorovd bodovu vrstvu
(napr. vo formate Shapefile alebo GeoPackage), ktord bude obsahovat atribut, kde bude uvedena
vyska bodu (napr. zamerané body na teréne pomocou GNSS):

@ dmr_body — Features Total: 1060627, Filtered: 1060627, Selected: 0 — [m] X
7 = B8 L TES D BREE = 86

123D v |=| € |[122 ~ || Update All | Update Selected
D X Y H M =

1 174188 -496771,499900... | -1204839,49989.., 320,612

2 175417 -496771,499900...  -1204838,49989.., 320,581

3 174189 -496770,499900.. | -1204839,49989.., 320,550

4 175416 -496772,499900... -1204838,49989.., 320,535

5 174187 -496772,499900.. | -1204839,49989.., 320,510

& 155734 -496790,499900.. -1204854,49939.., 320,484

7 176646 -496771,499900... | -1204837,49989.., 320,482

8 172959 -496771,499900... -1204840,49989.., 320,478

9 175418 -496770,499900... | -1204838,49939.., 320,478

10 176645 -496772,499900... -1204837,49989.., 320,470

il 155733 -496791,495900... -1204854 45985.., 320,450

12 155735 -496789,499900.. -1204854,49989.., 320,434

13 156963 -496790,499900... -1204853,49939.., 320,433

14 156064 -496789,499900... -1204853,49989.., 320,423

15 172960 -496770,499900... -1204840,.49989.., 320,420 -~

T Show All Features _

Tuto bodovu vrstvu treba pridat do projektu pomocou nastroja Add Vector Layer, ktory sa
nachadza v paneli Layer > Add Layer:

Browser @®
ORTHO
Favorites
L4 'SpatlalBoukmarks [=] [=] (=] (=] =] Q

v [&] Home

b [ BN

[ ey

» [ DA

b [ FA

v [ HA

v [0

b KN -
Layers e
L @ e T. E R )

v # dmr body
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Pre vytvorenie DEM z vektorovej vrstvy pravidelne alebo nepravidelne rozloZzenych bodov je mozné
pouZit nastroj Processing Toolbox > SAGA - Raster — Rasterizing = Natural Neighbour, ktory pre
vytvorenie rastra pouziva interpolaéni metddu Natural Neighbour:

Processing Toolbox [E ) E
"‘.q: e @ E ¥ | Ty
I"-a natural neighbour] I |
* (Y Recently used

§ & Natural Neighbour |

|
|
|
- |
|
|

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

e Points — vybrat vstupnu bodovu vrstvu, podla ktorej sa vytvori DMR.

e Attribute — vybrat atribat, kde je uvedenad vyska bodov.

e Output extent — zvolit moznost Calculate from Layer a tam vybrat bodovu vrstvu,
podla ktorej sa nastavi priestorovy rozsah vystupného rastra DMR.

e C(ellsize — zadat velkost bunky (priestorové rozliSenie) vystupného rastra DMR.

e Method — vybrat metddu pouZitd pri interpoldcii a vytvarani rastra DMR (napr.
Sibson).

e Target Grid — zadat nazov a umiestnenie vystupného rastra DMR vo formate SDAT.

() Natural Neighbour x

& SAGA version 7.8.2 is not officially supported - algorithms may encounter issues 9

Parameters Log

Points

I drr_body [EPSG:8353] vI (4] 5‘% =
Selected features only
g

L2y -

Qutput extent [nphnna!]l
I

-497669.4999,-496441. 4999,-1204980. 4999,-1204118.4999 [EP5G:8353] D

Cellsize
0,500000 >
Method

[1] Sibzon -

Minimum Weight

0,000000

Target Grid

C:/Data/dmr.sdat

V| Open output file after running algorithm

0% Cancel

Run as Batch Process.. Run Close

Format vystupného DMR je SDAT. Pre export do iného formatu (napr. GeoTIFF) je moZné pouzit
postup uvedeny v 2. kapitole.
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Pre tvorbu DMR je idealne, ak su body rozlozené rovnomerne napr. priblizne v tvare pravouhlej
mriezky. Podla Ucelu pouZitia DMR treba zvolit hustotu/rozostup bodov. Pre vytvorenie
podrobnejsiecho DMR napr. pre presnejsi vypocet kubatury, treba mat k dispozicii hustejSiu siet
bodov.

Vysledny raster DMR:

Browser
QJRY®O

7' Favorites
» % Spatial Bookmarks
» [&] Home
» [JBA
[N
» DA
» O R
» [ HA
» O
» [ K\
Layers
v @ ® T
» v dme
V| / dmr_body
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24. Spojenie rastrov DMR

Spojenie (zlucenie) viacerych rastrov DMR alebo DMP (napr. vyexportovanych podla hranic
katatradlnych uzemi z webovej aplikacie Mapovy klient ZBGIS) do jedného suvislého rastra je mozné
pomocou nastroja Merge, ktory sa nachadza v paneli Processing Toolbox -> GDAL-> Raster
miscellaneous:

Processing Toolbox 5]
"‘sq: N ON= Sy

vy (D Recently used
v Cartography
v (@ Datebase
» (2 Filetools
b () Interpolation
b @ Layertools
» (@ Mesh
» () Network analysis
b @ Plots
b () Raster analysis
» (2 Raster creation
» (2} Raster terrain analysis
v () Rastertools
b (@) Vector analysis
» (2 Vector creation
» () Vector general
v () Vector geometry
v ) Vector overlay
» (2 Vector selection
b (2 Vector table
v () Vectortiles
b o City)SON Loader
- i GDAL
b Raster analysis
b Raster conversion
+ Raster extraction
= Raster miscellaneous
r. Build overviews (pyramids)
¥ Build virtual raster
:_gdaltiles
i Raster calculator

Po spusteni nastroja treba vyplnit potrebné parametre a potom kliknut na tlacidlo Run:
e Input Layers — vybrat vstupné rastre.
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(=) Merge

Parameters Log

4 Input layers

v dmr2 [EP5G:8353]
v dmirl [EP5G:8353]

Run as Batch Process...

0%

Close

Select Al
Clear Selection
Toggle Selection
Add File(s)...

Add Directory..

 E——

Output data type - vybrat moznost Float32.

Advanced Parameters - Assign specified nodata value to output — zadat hodnotu pre
prazdne bunky rastra (napr. -9999), ktoré budu predstavovat hodnoty No Data. Tieto bunky
slzia len na doplnenie mriezky rastra do Uplného tvaru (obdiznik, $tvorec) a neobsahuju
hodnoty vysky. Pri zobrazeni sa potom budu tieto bunky automaticky zobrazovat ako
transparentné (priehladné) a nebudu tak prekryvat ostatné vrstvy v mapovom okne.
Merged - zvolit moznost Save to File a zadat nazov, format (napr. TIF files) a umiestnenie

vystupného rastra.
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(} Merge e

Parameters Log

Input layers =

2inputs selected D

Grab pseudocolor table from first layer

Place each input file into a separate band

Qutput data type
Float32 vI

w Advanced Parameters

Input pixel value to treat as "nodata” [optional]
Mot set =

Assign specified "nedata” value to output [optional]

-9999,000000 >

Additional creation options [optional]

Profile =

MName Value

g || = Validate Help

Additional command-ine parameters [optional]

Merged
D: fProjekt/OMR /dmr_merge 2. tif

V| Open output file after running algorithm
GDAL/OGR console call

gdal_merge.bat -a_nodata -9999.0 -ot Float32 -of GTiff -o D:/Projekt/DMR. /dmr_merge 2.4if --optfile D:/_TEMP/Temp/processing_mkedl/
1eb55ac383224c 7db414b655412 14127 fmergelnputFiles. bt

| 0% Cancel

o

Run as Batch Process... Close Help

Vysledny spojeny raster DMR:

v |V ¥ dmr_merge
Band 1 (Gray)
378,147

195,697
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Hodnoty pre No Data bunky rastra je mozné zistit v Properties - Information v Casti Bands:

() Layer Properties — dmi_merge — Information b4
Q 1 -
o Information Bands
32 source
g Souice Band count 1
Number Band No-Data Min Max
!g Transparency 1 Band 1 -9999 95.6974945068 378.1469116211
B Histogram
& Rendering
- Contacts
£ ool
R Pyramics 1] Name Position Organizati  Role Email Voice Fax Addresses
on
a‘ Metadata 1
Legend
References
No links yet.
Style  ~* oK Cancel Apply Help

Aby sa tieto bunky automaticky zobrazovali ako transparentné, treba v Casti Properties >
Transparency skontrolovat, ¢i je oznacena policko No data value:

() Layer Properties — dmr_merge — Transparency P

w Global Opacity

Q
G information 00,0 % BE =S

w Mo Data Value

V| Mo data value -2999

Additional no data value

J\:\_\ Source

Display no data as -
w Custom Transparency Options

Transparency band | None -

Transparent Pixel List

- =] = | =|(#® ]|k
M Pyramids

E Metadata

Legend

From To Percent Transparent

LT QGIS Server

Style - I oK I Cancel I Apply I Help

126



25. Orientacia terénu voci svetovym stranam

Na vytvorenie rastra orientacie (expozice) reliéfu (DMR) voci svetovym stranam slUzi nastroj

Aspect, ktory sa nachadza v paneli Raster->Analysis:

Database Web Mesh Processing Help

£ Raster Calculator... w 9 | ~u
c k e
Align Rasters...
i1 Georeferencer... =d abe]
DEMto3D ’
VoGIS ProfilTool »

Volume Calculation Tool »

Analysis

Projections »

™ Aspect...

& Fill nodata...

I, Grid (Moving average)...
[l Grid (Data metrics)...

Miscellaneous ’
Extraction »

Conversion » ‘, Grid (Inverse distance to a power)...

I, Grid (Nearest neighbor)...

&% Hillshade...

o] Near black...

I\ 1 Proximity (raster distance)...

@& Roughness...

wu Sieve..

& Slope...

& Topographic Position Index (TPI)...

& Terrain Ruggedness Index (TRI)...

Aspekt (expozicia) vyjadruje smer alebo azimut kompasu, ku ktorému smeruje povrch reliéfu.
Uréenie expozicia reliéfu voéi svetovym strandm spociva v konStrukcii izotangent — Ciar, ktoré
spajaju body s rovnakou orientdciou reliéfu voci svetovym stranam. Vytvorena rastrova vrstva
obsahuje bunky, ktorych hodnoty su od 0 do 360. Tieto hodnoty vyjadruju smer (azimut) sklonu
reliéfu, zacinajuc od severu (0°) a pokracujic v smere hodinovych ruciciek:

S

0 - 360

Z 270

180

(Zdroj: https://docs.qgis.org/3.16/en/docs/user manual/processing algs/qggis/rasterterrainanalysis.html)

Tab. Svetové strany a zodpovedajuce azimuty (hodnoty buniek vytvoreného rastra orientacie terénu)

Svetova strana Azimut [°]
Sever 0-22,5 — 337,5-360

Severovychod 22,5-67,5
Vychod 67,5 -112,5
Juhovychod 112,5-157,5
Juh 157,5-202,5
Juhozapad 202,5-247,5
Zapad 247,5-292,5
Severozapad 292,5-337,5
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Po spusteni nastroja Aspect vyplnit pozadované parametre a potom kliknut na tlac¢idlo Run:
e Input layer — vybrat vstupny raster DMR.
e Aspect — zadat umiestnenie, ndzov a format vystupného rastra.

@ Aspect =

Parameters | Log

Input layer

=" dmr [EPSG:8353] vIE

Band number

Band 1 (Gray) A
Return trigonometric angle instead of azimuth
Return 0 for flatinstead of -9999
Compute edges
Use ZevenbergenThorne formula instead of the Horn's ane

w Advanced Parameters
Additional creation options [optional]

Profile ~

MName Value

g || = validate Help

Additional command-ine parameters [optianal]

Aspect
5t /Projekt/DMRdmr_orientaci. if D

| Open output file after running algorithm

GDAL/OGR consale call

gdaldem aspect F:\PROJEKT\Data\DMR dmr . tif D: Projekt/DMR fdmr _orientacia, tif -of GTiff -b 1 -zero_for_flat

0% Cancel

Run as Batch Process... Run Close Help

Nastavenie symboliky rastra orientacii terénu voci svetovym stranam (4. kapitola)

Vo vlastnostiach vrstvy Properties - Symbology v Casti Render type vybrat mozZnost Singleband
pseudocolor, v Casti Interolation vybrat Discrete, v ¢asti Color ramp vybrat poZadovanu farebnu
Skalu, v ¢asti Mode vybrat moZnost Equal interval, v ¢asti Classes (pocet tried v legende) zadat 9,
upravit hodnoty intervalov farebnej skaly pri Value (0° a 360° = Sever, 45° = Severovychod, 90° =
Vychod, 135° = Juhovychod, 180° = Juh, 225° = Juhozapad, 270° = Z4pad, 315° = Severozapad):

alue <= Color Label

225 . <= 22,5000

o .
e .

1575
2025
475
2925
3375

360
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Potom je mozné tiez upravit farby v parametri Color (napr. aby pri hodnotach 0 a 360 boli nastavené
rovnaké farby) a vyplnit hodnoty v Casti Label, ktoré sa budu zobrazovat ako popis symboliky
v panely Layers:

Value <= Color Label
225 Sever (0 - 22,5%)
67.5 Severovychod (22,5 - 67,5%)
125 Vychod (67,5 - 112,5%)
157.5 Juhovychod (112,53 - 157,5%)
202,5 Juh (157,53 - 202,5%)
2475 Juhozdpad (2025 - 247,5%)
2025 Zapad (247,5 - 292,5%)
3375 Severozapad (292,5 - 337,5%)
360 Sever (337,5 - 3607)

Nakoniec kliknut na tlacidla Apply a OK:

Q@ Layer Properties — dmr_orientacia — Symbology x
Q 1 w Band Rendering

| Render type | Singleband pseudocolor =

Band Band 1 (Gray) -
Min 0 Max 360
P Min / Max Value Settings

| IS R r—" Interpolation Discrete -
1B tistogram g |___ I I -
- Label unit suffix
§ Rendering
A 2 Label precision 4 =
alue <= Label =
= s 25 Sever (0- 22,57
H aEEan 675 Severovyichod (22,5 - 67,5°)
Legend
1125 Vychod (67,5 - 112,5%)
157,53 Juhovychod (112,5 - 157,5%)
2025 Juh (157,5- 202,5%)
2475 Juhozdpad (202,5 - 247,57)
2925 Zapad (247,5 - 292,5%)
Severozdpad (2925 - 337,57 -

Classes 9
Classify g || = || P &2 Legend Settings...

Clip out of range values

w Layer Rendering

Blending mode | Mormal = 9 Reset
Brightness S | a = I Contrast = | 0 -
Gamma L 1,00 s I Saturation S | 0 =
Tnvert colors | Grayscale |off -
Hue Colorize | Strength () | wo% [+

w Resampling

IZunmad: in | Bilinear ~ | out |Bilinear 'IDvarsamplmg 200 @& 2 Early resampling

Style - I QK. I Cancel I Apply I Help
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Vstupny DMR:

Layers

o [l ® T &~ & O

= v B dmr_orientacia

Band 1 (Gray)

W sever0-2259

B severovichod (22,5 - 67,59)
Vychod (67,5 - 112,57

[ Juhowychod (12,5 - 157,5%)
Juh (1575 - 202,5%)

|7 Juhozapad (202,5 - 247,57

B z:ipad (2475 - 292,5%)

. Severozapad (292,5 - 337,5%)

B sever (3375 - 360%)

Na vyber ¢asti DMR podla zvolenej hodnoty orientacie terénu sa pouzije nastroj Raster Calculator,
ktory sa nachadza v hlavnhom menu paneli Raster alebo Raster calculator, ktory sa nachadza v paneli

Processing Toolbox = Raster analysis, podobnym sp6sobom ako je uvedeny v 21. kapitole.
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Po spusteni nastroja Raster calculator sa otvori okno, kde do poli¢ka Expression zadat podmienku
na vyber buniek rastra. Priklad pre vyber ¢asti DMR orientovanych juznym smerom (J, JV a JZ):
"dmr_orientacia@1" > 112.5 AND "dmr_orientacia@1" < 247.5 . Do podmienky zadat presny nazov
vstupného rastra orientacie DMR vo i svetovym stranam, ktory je mozny vidiet v Casti Layers, kde
staci dvakrat kliknat lavym tlacidlom mysi na vrstvu a automaticky sa prida po policka Expression.
V policku Reference layer(s) (used for automated extent, cellsize, and CRS) vybrat vrstvu DMR
a kliknut na tlacidlo OK:

() Raster calculator ®

Parameters | Log Raster calculator

Refe I d for automated extent, cellsize, and CRS,
4 eference layer(s) (used for automated extent, cellsize, an ) This algorithm allows performing algebraic
operations using raster layers,

Select All

The resulting layer will have its values computed
according to an expression, The expression can
contain numerical values, operators and
references to any of the layers in the current
project. The following functions are also

Clear Selection

Toggle Selection

Add File(s)...

Add Directory..

—

supported:
-sin(), cos(), tan(), atan2(), In), log100

The extent, cell size, and output CRS can be
defined by the user, If the extentis not

Run as Batch Process...

spedified, the minimum extent that covers
selected reference layer(s) wil be used. If the
cell size is not spedified, the minimum cell size of
selected reference layer(s) wil be used. If the
output CRS is not specified, the CRS of the first
reference layer will be used.

The cell size is assumed to be the same in both | ¥

Cancel

Close Help

V poli¢ku Output CRS vybrat stradnicovy systém a v policku Output zadat umiestnenie, nazov
a format vystupného stboru a nakoniec kliknut na tlacidlo Run:

Q Raster calculator

Parameters Log

Expression
Layers Operators
+ = cos
- ! acos
o sqrt tan
< > =
abs min max

Expression

“dmr_orientacia@1” > 112.5 AND "dmr_orientacia@1” < 247.5

Expression is valid
Predefined expressions

NDVI

[ Reference layer (&) (used for automated extent, celkize, and CRS) [up«mnauj

1linputs selected

Cell size {use 0 or empty to set it automatically) [optional]
0,000000

Output extent [optional]

Mot set

sin

asin

Raster calculator

This algorithm allows performing algebraic
operations using raster layers.

The resulting layer will have its values computed
according to an expression. The expression can
contain numerical values, operators and
references to any of the layers in the current
project, The following functions are also
supported:

-sin{), cos(), tan{), atan2(, In(), log10{)

The extent, cell size, and output CRS can be
defined by the user. If the extent is not specified,
the minimum extent that covers selected reference
layer(s) will be used. If the cell size is not
spedfied, the minimum cell size of selected
reference layer(s) will be used. If the output CRS
is not spedified, the CRS of the first reference
layer will be used.

The cell size is assumed to be the same in both X
and Y axes.

Layers are referred by their name as displayed in
the layer list and the number of the band to use
(based on 1), using the pattern
‘layer_name@band number', For instance, the first
band from a layer named DEM will be referred as
DEM@1.

Add Save

When using the calculator in the batch interface or
from the console, the files to use have to be
specified. The corresponding layers are referred
using the base name of the file (without the ful
path). For instance, if using a layer at path/to/my/
rasterfile. tif, the first band of that layer will be
referred as rasterfile. tif@1.

[Output CRS [optional]
EPSG:8353 - 5-JTSK [JT5K03] [ Krovak East North

[Output
D:/Projekt/DMR fdmr_orientacia_juh. tif

+| Open output file after running algorithm

| 0%

Run as Batch Process

Cancel

Close Help
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Vysledny raster, ktorého bunky s hodnotou 1 zodpovedaju zadanej podmienke - su orientované na
J, JV alebo JZ:

Layers
i @ T. £ A=

~ |v| I dmr orientacia juh
Band 1 (Gray)

[ N

Ak je potrebné, aby kazda bunka rastra obsahovala pévodnu hodnotu azimutu orientacie reliéfu,
tak na zaciatku v nastroji Raster calculator treba v ¢asti Expression zadat vyraz:
("dmr_orientacia@1" > 112.5 AND "dmr_orientacia@1" < 247.5) * "dmr_orientacia@1" :

Layers @®
« @ ® T 4 @
~ V| ¥ dmr_orientacia_juh_azimut
Band 1 (Gray)

Sever

Severovychod

Vychod

Juhovycheod

Juh

Juhozapad

Zapad

Severozapad

Sever
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26. Vytvorenie tlacovych vystupov

Obsah mapového okna (2D aj 3D) je mozné vytlacit na tlaciarni alebo vyexportovat do réznych
formatov napr. PDF, PNG, JPEG alebo SVG pomocou ndstroja New Print Layout, ktory sa nachadza
v paneli Project:

4CTEed Edit View Layer Settings Plugins Vec
New Cil+N '
New from Template b
Open... Ctrl+0
Open From b
Open Recent »
Close
[ Save Ctrl+3
[} Save As... Ctrl+Shift+S
Save To b
Revert...
J/ Properties... Ctrl+Shift+P
Snapping Options...
Import/Export »
BB New Print Layout... Ctrl+P
MNew Report... k

& Layout Manager...

Layouts b
Exit QGI5 Ctrl+Q

Po spusteni sa objavi okno Create print layout, kde treba zadat nazov tlacového vystupu a kliknut
na tlacidlo OK:

() Create print layout st

Enter a unique print layout title
(a title will be automatically generated if left empty)

fovr |
Cancel Help

133



Nasledne sa otvori okno Print Layout, kde kliknut tlac¢idlom mysi do bieleho obdiznika v strede okna,
ktory reprezentuje plochu pre tla¢. Po kliknuti vybrat moZnost Page Properties:

@ *Mracno bodov - o x
Layout Edit View ltems Addlitem Atlas Settings

BRLGRDRB B ®kpipe 1 =
|'\\|"“

T

PA®IY MO D/

7~ 2= 28R
S
15

BN R [N 22

Flmr*ﬂrﬂls L

3 ftems B®
>

A
i

o=

-

b4

==

4]

Layout | ItemPropertes  Guides  Atas
Layout @®

w General Settings

Refer -
Vratit spat Delete ftems teference map

T

Manage Guides for Pae...

w Guides and Grid

Page Properties..

Grid spacing
10,00 2| -
move Page
Grid offset

x: 0,00 :
¥: 0,00

Snap tolerance

5px

w Export Settings

Export resolution 298 dpi -

Print as raster

Always export as vectors

Save world file
= w Resize Layout to Content

2 Margin units | mm -
%3

=4 3 Ton marnin [0 010 - 3

x: 132.822mm y: 86.0489 mm page: 1 74.1% - |

Potom v pravom paneli Items v Casti Items properties je mozné nastavit format (Size), orientaciu
(Orientation) strany pre tla¢ a farbu pozadia (Background):

Undo History

Items &3]

L) - Item

Layout Item Properties Guides Atlas

Item Properties [£3]

Page Size

Orientation | Landscape b
Width 297,000 s €

mm
Height 210,000 | €

Exclude page from exports @,

Background -
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Pre tla¢ 2D mapy v lavom paneli nastrojov kliknut na tladidlo Add Map 2 avokne pre tla¢ nakreslit
obdiZnik pomocou mysi, ktory bude predstavovat priestorové ohrani¢enie mapového okna:

3

FEALEwBEEZBG

HE 875 & & d

V pravom paneli Items v Casti Items Properties je mozné nastavit r6zne parametre pre tla¢ mapy
napriklad:

e Scale — mierka mapy,

e Map rotation — uhol rotacie mapy,

e (RS- suradnicovy systém, v ktorom sa budu udaje zobrazovat.

Mapu v okne pre tla¢ je mozné posuvat pomocou nastroja Interactively Edit Map Extent 138

135



Layout Item Properties Guides Atlas

Item Properties
Map1

Fo -

w Main Properties

scale 2000,000 S

—
Map rotation | 0,00 ® = E.
CRS Use Praject CRS - ||&® E

v Draw map canvas items

w Layers
Follow map theme (none) v EI,
Lock layers . E.

Lock styles for layers

w Extents

Xmin |-562973,280

¥ omin | -1207856,897

Xmax |-562399,765

oo

¥ max |-1207450,780

V Casti Layout je mozné nastavit napr. rozlisenie (dpi) vyexportovaného suboru:

Item Properties Guides Atlas

Layout
10,00 | |mm =

Grid offset

%: 0,00 =

mm &
y: 0,00
Snap tolerance

5px -

w Export Settings

Export resolution 300 dpi =

Print as raster
Always export as vectors

Save world file

w Resize Layout to Content

Margin units | mm &
Top margin | 0,00

Left 0,00 Right 0,00
Bottom 0,00

Resize layout
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Pre tla¢ 3D mapy v favom paneli nastrojov kliknut na tlacidlo Add 3D Map “¢ avokne pre tla¢
nakreslit obdiznik pomocou mysi, ktory bude predstavovat priestorové ohrani¢enie mapového
okna. Nasledne v lavom paneli Items v Casti Items Properties kliknut na tlacidlo Copy Settings from

a 3D View a tam vybrat 3D mapové okno z projektu:

) *Mraéno bodov 30 — [m] e
Layout Edit View Items Addltem Atlas Settings
BRLELREORB R ®kkhe L |- -8
LLPHE B®E© NS kA
Tl Bl e et et 01, | tems | Undo Hstory
Items. @
® @ Iem
O | v 7 3DMap 1
Layout | ItemPropertes | Guides  Atias
Item Properties
3D Map
Scene Settings 3
1 Copy Settings from a 30 View. -]
Scene not set O P——
Center X oo ]
Center ¥ oo ]
Center2 o
Distance [oooo [
Pitch oo ]
Headng looe ]
| Set from a 30 View... -
» Position and Size
b Rotation
- - b Frame
» v Background
b Ttem D -
X: 241,784 mm y: -43.0765 mm page: 1 76.2% - -:':'
. / , .
Po tomto kroku sa zobrazi aktualny obsah 3D mapového okna z projektu:
| < PTPTE s FTVOV PTOTIVTI < JOTTVUVe! TPk PYVEN  JEPT DTN JOUTTPVRY - FOTVOTU] v DTV o VDRUT] - OVVUTT| - JOT PR TV TOR 1 TRTVEPIN o FOTVRUR - FOTVPOV] e POTPOPUN o DROVR - JPOPP BN .
0. =
P ; T
5l 3 v v @ upi
B :
SACE
;38
a5
e
=
7 %
a = layout  lwemPropertes  Gudes
L Item Properties
= 30 Map.
-3 %3
3 ‘Scene Scttmgs
N [ Cooy Stigs bama DV
NE
82 Camera Pose:
‘: E Center X. 1614,5 a s
.u$§ Conter ¥ 2100 a s
i et S ——
B S Dstance 562 a:
R P £x a:
. J[E Hesdg FD a:
) Set fom 2 30 View ..
2: » Position and Size
—: » Rotation
= » Frame
=2 bV Background
3 » Rem1d
| 3 » Rendermg
R v Vartables
E T
[ 3 » Global
B > Project
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Takti

ez je mozné do tlatového vystupu pomocou nastrojov v lavom paneli doplnit:
Add Picture “% - obrazok,
Add Label @ - text,
Add Legend *© - legenda,
Add Scale Bar ~& - mierka,

Add North Arrow A severka,

Add Shape = geometricky tvar,

Add Marker “© - znacka,

Add Arrow /a Sipka,

Add Node Item f\a - linia alebo polygén,
Add Atribute Table =% - atributova tabulka.

Takto pripravené Udaje pre tla¢ je pomocou ndstrojov v hlavnom paneli mozné:

a

BhR (& %%E‘Ea&%;lsa@
AoPHIS BEC QO bihH]

) Print Layout & . vytladit v pripojenej tlacdiarni,

b) Export as image = vyexportovat ako obrazok (PNG, JPG, TIF),

c) Export as SVG b - vyexportovat ako subor SVG,

d) Export as PDF E%z‘i - vyexportovat ako subor PDF.
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Jednotlivé vytvorené mapové vystupy (Print Layouts) je mozné najst v paneli Project > Layout
Manager:

% Layout Manager - O *

Q, Search...

DMR 3D

| Shaow | | Duplicate... | | Remove... | | Rename... |

w New from Template

|E|11|:|t5-I Layout - | | Create... |

Open template directory | User | Default

| Close I Help |
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