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Suradnicovy systém S-JTSK[JTSK03] v QGIS

V aplikacii QGIS (od verzie 3.10) je uz zadefinovany geodeticky referencny siradnicovy systém

S-JTSK[JTSKO3] (kéd EPSG:8351) spolu s jeho projekciami S-JTSK [JTSKO03] / Krovak (kéd EPSG:8352)
a S-JTSK [JTSK03] / Krovak East North (kéd EPSG:8353), ktord sa pouZiva v GIS aplikaciach. V navode
je popisany postup nastavenia suradnicovych systémov a transformacii pouZivanych na Gzemi
Slovenska. Navod plati pre QGIS verzia 3.20.0 (19.6.2021) a novsie, ktoré je mozné bezplatne
stiahnut na stranke https://agis.org/en/site/. VSetky vydané verzie QGIS je mozné stiahnut na

stranke https://qgis.org/downloads/. Ndvod pre starsie verzie QGIS (3.10-3.18) je mozné stiahnut

tu: https://www.geoportal.sk/files/gz/s-jtsk jtskO3 v qggis v3.pdf

1. Vyber suradnicového systému novej vrstvy

Nova vektorova vrstva napr. vo formate Shapefile sa da vytvorit v hlavnhom menu v paneli Layer >
Create Layer - New Shapefile Layer:

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

;] E E 9 Data Source Manager CtrlsL ( L % (D
E A F £iwn 1 FAY ™
Create Layer 3 @ New GeoPackage Layer... Ctrl+Shift+N
g @ AV / Add Layer 3 .. New Shapefile Layer...

Embed Layers and Groups... /7 New Spatialite Layer...
& Add from Layer Definition File... # New Temporary Scratch Layer...
Browser Copy Style W Mew Virtual Layer...

Po spusteni tejto funkcie sa otvori okno New Shapefile Layer, kde na vyber suradnicového systému
slazi tlagidlo Select CRS | ™. Po kliknuti na toto tlagidlo sa otvori okno Coordinate Reference System
Selector, kde do poli¢ka Filter treba pre suradnicovy systém S-JTSK [JTSKO3] / Krovak East North
zadat jeho EPSG kdéd 8353 alebo pripadne jeho ndazov, potom v policku Predefined Coordinate
Reference Systems najdeny suradnicovy systém oznacit kliknutim mySou a nakoniec kliknut na

tlacidlo OK:

Q Coordinate Reference System Selector ®
.
Recently Used C il Ref Systi
Coordinate Reference System Authority ID
1 »
Predefined Coordi Refe Syst Hide deprecated CRSs
Coordinate Reference System Autharity ID

- @ Praojected Coordinate Systems

gk
S5-JTSK [JTSKO3] / Krovak East North EPS5G:8353
~ Unwversal Iransverse Mercator (UTM

GDAS / MGA zone 53 EP5G:28353

1 3

5-JTSK [JTSKO3] / Krovak East North < —
1

Properties = ¢
A |
* Units: meters i A
* Static {relies on a datum which is plate- - -
fixed) _JJ\"\W—R_
* Celestial body: Earth - N
* Method: Krovak T

WKT ~| [
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Suradnicovy systém vrstvy je tak zadefinovany. V okne New Shapefile Layer eSte v policku File name
zadat nazov a umiestnenie suboru, v policku Geometry type vybrat typ geometrie objektov (bod,
linia, polygdn), v Casti New Field je mozné zadefinovat atributy a nakoniec kliknut na tladidlo OK:

() New Shapefile Layer X
File name body a
File encoding System -
Geomefry type Point =
Additional dimensions ®) None Z {+M wvalues) M values
EPSG:8353 - 5-JTSK [JTSK03]  Krovak East North - %
New Field
Name
Type abe Text Data hd
Length |80 Predsion
Add to Fields List
Fields List
Mame Type Length Precision
id Integer 10
Nazov—— sng g
1 Remove Field
Cancel Help

Zoznam EPSG kédov dalsich suradnicovych systémov pouZivanych na Uzemi Slovenska je uvedeny
v tabulke 2.

2. Priradenie suradnicového systému existujucej vrstve

KedZe suradnicovy systém S-JTSK[JTSKO3] nebol v starSich verziach QGIS zadefinovany, nedal sa
Udajom priradit podla postupu uvedeného v 1. kapitole. Ak je ho potrebné priradit uz existujicim
vrstvdm vytvorenych v tomto suradnicovom systéme napr. pre Ucely transformacie, je to mozné
urobit nasledovne:



Vektorova vrstva
Na priradenie suradnicového systému vektorovej vrstve sa pouziva funkcia Assign projection, ktora
sa nachadza v paneli Processing Toolbox—> Vector general:

Processing Toolbox [
wa O il Sy

"o ¥
Q search...

3:';-:' Recently used

() Cartography

() Database

2 File tools

(2 Graphics

(2 Interpolation

2 Layertools

(2} Network analysis

() Raster analysis

() Raster terrain analysis
() Raster tools

() Vector analysis

() Vector creation

(2 Vector general

Assign projection

Build virtual vector

i v v v v v v v v v v v v w

Create attribute index

¢ Create spatial index
4 Define layer projection

Po spusteni tejto funkcie sa otvori okno Assign projection, kde treba vyplnit potrebné parametre a
potom kliknut na tlacidlo Run:

e Input layer - vybrat vstupnu vrstvu.

e Assigned CRS - vybrat suradnicovy systém.

e v druhom policku Assigned CRS zadat nazov, format a umiestnenie vystupného suboru.

(2 Assign projection X
| - - -
Parameters | Log Assign projection
er
This algorithm assigns a new projection to a vector
W cesta ] - @:)CE] *% - layer. It creates a new layer with the exact same
features and geometries as the input one, but

assigned to a new CRS, E.g. the geometries are
niot reprojected, they are just assigned to a

Assigned CRS different CRS. This algorithm can be used to repair
- layers which have been assigned an incorrect
EPSG:8353 - 5-TT5K [JT5K03] [ Krovak East Morth - ([& projection.

Assigned CRS Attributes are not modified by this algorithm.
IC:/Data/cestaITSKD3.shp &

Selected features only

v | Open output file after running algorithm

0% Cancel

Run as Batch Process. .. Run Close Help

Poznamka: Pre suradnicovy systém S-JTSK[JTSK] sa pouZival aj kod ESRI:102067 a mbZe sa stat,
Ze niektoré udaje su stale uvadzané v suradnicovom systéme stymto kédom. Aby bolo moziné
v QGIS pouiZivat spravne transformacie odporuca sa zmenit siradnicovy systém na EPSG:5514:



(2} Assign projection X

Parameters | Log Assign projection
Input layer
2520 This algorithm assigns a new projection to a vector
o stoziaf|[ESRI: 102067] - ﬂ’;j % — layer. It creates a new layer with the exact same
features and geometries as the input one, but
assigned to a new CRS. E.qg. the geometries are
not reprajected, they are just assigned to a

Selected features only

Assigned CRS different CRS. This algorithm can be used to repair
. layers which have been assigned an incorrect

I EPSG:5514 - 5-JT5K [ Krovak East Morth - —‘;'5 I projection,

Assigned CRS Attributes are not modified by this algorithm.

IC:fDaiafstoziarJTSK.shp J

V| Open output file after running algorithm

0% Cancel

Run as Batch Process... Close Help

Rastrova vrstva
Na priradenie suradnicového systému rastrovej vrstve sa pouziva funkcia Assign projection, ktora
sa nachdadza v paneli Raster-> Projections:

Vector Database Web Mesh Processing Help

S }.}, '_»: Ra.ster Calculator... :: 723 79 e tl,
Align Rasters...
4 11 Georeferencer... abe| * E
| DEMto3D 4
Image Footprint 4
VoGIS ProfilTool ’
Analysis ’
Projections @ Assign projection...
Miscellaneous » | @& Extract projection..,
Extraction » | W Warp (reproject)...
Conversion » [

Po spusteni tejto funkcie sa otvori okno Assign projection, kde treba vyplnit potrebné parametre a
potom kliknut na tladidlo Run:

e Input layer - vybrat vstupny raster.
e Desire CRS — vybrat suradnicovy systém.



() Assign projection x

Parameters Log

Input layer

o dmr ] A

Desired CRS

EPSG:8353 - 5-ITSK [ITSKD3] / Krovak East Morth v || &

GDAL/OGR console call
gdal_edit.bat -a_srs EPSG:8353 C:YJsers\tomas.dekan\Desktop\ExportDMR \dmr . tif

0% Cancel

Run as Batch Process... Run Close Help

3. Transformacie pre suradnicovy systém S-JTSK[JTSKO03]

Najnovsie verzie aplikacie QGIS (od verzie 3.12.3) plne podporuju transformdcie tykajuce sa
suradnicového systému S-JTSK[JTSKO03]. Ich zoznam je uvedeny v tabulke 1.

Tab. 1 Zoznam transformacii pre S-JTSK[JTSK03]

Vstupny Vystupny Transformdcia
suradnicovy systém suradnicovy systém [EPSG kéd]

S-JTSK (JTSKO3) S-JTSK (JTSK) 8364
S-JTSK (JTSK) S-JTSK (JTSKO3) 8364
S-JTSK (JTSKO03) ETRS89 8367
ETRS89 S-JTSK (JTSK03) 8365
S-JTSK (JTSK03) WGS84 8368
WGS84 S-JTSK (JTSK03) 8368




Postup pre nastavenie transformdacie medzi stiradnicovymi systémami v aplikacii QGIS
Manualne nastavenie transformacii

Priklad pre transformaciu z S-JTSK[JTSKO03] do S-JTSK[JTSK]:
V hlavhom menu v paneli Settings—> Options otvorit zalozku Transformations a tam v Casti Default
Datum Transformations kliknut na tlagidlo ‘¥ :

(2 Options — Transformations X
og| Default Datum Transformations
“ | askfor datum transformation if several are available
Enter default datum transformations which will be used in any newly created project
=
Source CRS Destination CRS Operation Allow Fallback Transforms

@ Transformations

- Pro 5 = oK Cancel Help

Otvori sa okno Select Datum Transformations, kde v policku Source CRS vybrat siradnicovy systém
S-JTSK [JTSK03] / Krovak East North (kéd EPSG:8353) a v poli¢ku Destination CRS zase

S-JTSK / Krovak East North (kdd EPSG:5514) tak, Ze po kliknuti na tladidlo Select CRS %/ sa otvori
okno Coordiante Reference System Selector, kde v policku Filter zadat EPSG kdd alebo pripadne
nazov daného suradnicového systému. Nasledne sa zobrazia najdené transformacie, z ktorych treba
vybrat spravnu, policko Allow fallback transforms if preffered operation fails nechat neoznacené
a nakoniec kliknut na tladidlo OK:



(2} Select Datum Transformations *

Multiple operations are possible for converting coordinates between these two Coordinate Reference Systems. Please select the appropriate
conversion operation, given the desired area of use, origins of your data, and any other constraints which may alter the "fit for purpose” for particular
transformation operations.

Source CRS EPSG:8353 - 5-JT5K [JTSK03] f Krovak East Marth v —:—3
Destination CRS | EPSG:5514 - 5-JTSK [ Krovak East North v ||
Transformation Accuracy (meters) Area of Use
— %
I1 Inverse of Krovak East North (Greenwich) + 5-JTSK [JTSK03] to S-JTSK (1) + Krovak East North (Greenwich) 0.05 Czechia; Slovakia., Slovakia.
2| Inverse of Krovak East North (Greenwich) + Ballpark geographic offset from 5-JTSK [JTSK03] to 5-JTSK + Krovak East North (Greenwich) Unknown Czechia; Slovakia., World

Inverse of Krovak East North (Greenwich) + 5-1T5K [IT5K03] to 5-JT5K (1) + Krovak East North (Greenwich)

* Scope: GIS.
Remarks: Greenwich-based alternative to projection code 5218, _
* Scope: Transformation of coordinates at 0.05m level of accuracy. =

Remarks: Derived at 684 identical points.

* Scope: GIS. M
Remarks: Greenwich-based alternative to projection code 5218. [f

Area of use: Czechia; Slovakia., Slovakia. ‘»\\ [_IM
L.
E

Identifiers: INVERSE(EPSG): 5510, DERIVED_FROM(EPSG):8364, EPSG:5510 . —

I

+proj=pipeline +step +inv +proj=krovak +lat_0=43.5 +lon_0=24 8333333333333 +alpha=30.2881337527778 +k=0.53933 +x_ 0=0
+y_0=0 +ellps=bessel t+step +proj=hgridshift +grids=sk_gku JTSK03_to_JTSK.tif tstep +proj—krovak +lat_0=43.5

+lon_0=24.5333333333333 +alpha=30.2831397527778 +k=0.%99% +x_0=0 +y_0=0 tellps=bessel “ .
Show superseded transforms Allow fallback transforms if preferred operation fails
Cancel Help
s e . . . . <.
Transformdcia je tak v paneli Transformations zadefinovana:
X
] Default Datum Transformations
/| Ask for datum transformation if several are available
Enter default datum transformations which will be used in any newly created project
& (=
Source CRS Destination CRS Operation Allow Fallback Transforms
PSG:8353  EPSG:S514 “proj=pipeline +step
: : +inv +proj=krovak ...
our
/ .
Rendering
Canvas & Legend
“ Map Tools
>
L
@ Colors
H Digitizing
"
|r‘ Layouts
ables
Authentication
Network
Locator
0K Cancel Help

Podobnym spdsobom nastavit aj opacnu transformaciu z S-JTSK[JTSK] do S-JTSK[JTSKO03] a tiez
ostatné transformacie medzi suradnicovymi systémami pouzivanymi na Uzemi Slovenska, ktorych
zoznam je uvedeni v tabulke 2.



Tab. 2 Zoznam vybranych suradnicovych referencnych systémov pouzivanych na dzemi SR

Ndazov v EPSG EPSG kod Nazov v QGIS Typ Nazov v RTS
S-JTSK [JTSKO3] 8351 S-JTSK [JTSKO3] GCS Besse(ljlé?(t;)atmn
S-JTSK [JTSK03] / Krovak East North 8353 S-JTSK [JTSKO3] / Krovak East North | PCS S-JTSK (JTSKO03)
S-JTSK 4156 S-JTSK GCS | Bessell841-LatLon (JTSK)
S-JTSK / Krovak East North 5514 S-JTSK / Krovak East North PCS S-ITSK (JTSK)
ETRS89 4258 ETRS89 GCS ETRS89-LatLonh
ETRS89 / UTM zone 33N 3045; 25833 ETRS89 / UTM zone 33N (N-E) PCS ETRS89-TM33
ETRS89 / UTM zone 34N 3046; 25834 ETRS89 / UTM zone 34N (N-E) PCS ETRS89-TM34
ETRS89 / LAEA 3035 ETRS89-extended / LAEA Europe PCS ETRS89-LAEA
ETRS89 / LCC 3034 ETRS89-extended / LCC Europe PCS ETRS89-LCC
WGS84 4326 WGS 84 GCS -
WGS84 / Pseudo-Mercator 3857 WGS 84 / Pseudo-Mercator PCS -
WGS84 / UTM zone 33N 32633 WGS 84 / UTM zone 33N PCS -
WGS84 / UTM zone 34N 32634 WGS 84 / UTM zone 34N PCS -

Vysvetlivky:
- GCS — Geographic Coordinate System
- PCS — Projected Coordinate System
- RTS —Rezortna transformacéna sluzba

Transformadcie pre suradnicovy systém S-JTSK[JTSKO03] uvedené v tabulke 1:

»  S-JTSK[JTSKO3] -> S-JTSK[JTSK]

Source CRS EPSG:8353 - 5-JTSK [JTSK03] / Krovak East Morth
Destination CRS | EP5G:5514 - 5-JT5K [ Krovak East Morth

Transformation Accuracy (meters) Area of Use

1/ Inverse of Krovak East North (Greenwich) + S-JTSK [JTSK03] to S-JTSK (1) + Krovak East North (Greenwich) 0.05 Europe - Czechoslovakia, Slovakia

= S-JTSK[JTSK] - S-JTSK[JTSKO3]

Source CRS EPSG:5514 - 5-JT5K [ Krovak East Morth -

Destination CRS | EPSG:8353 - 5-JTSK [JTSKO3] [ Krovak East North b

Transformation Accuracy (meters) Area of Use
1| Inverse of Krovak East North (Greenwich) + Inverse of 5-JTSK [JTSK03] to 5-JTSK (1) + Krovak East North (Greenwich) 0.05 Europe - Czechoslovakia, Slovakia
= S-JTSK[JTSKO3] - ETRS89
Source CRS EP5G:8353 - 5-JTSK [ITSK03] / Krovak East Morth
Destination CRS | EP5G:4258 - ETRS89
Transformation Accuracy (meters) Area of Use
1| Inverse of Krovak East North (Greenwich) + S-JTSK [JTSK03] to ETRS89 (1) 0.001 Eurcpe - Czechoslovakia, Slovakia
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https://zbgis.skgeodesy.sk/rts/sk/Transform

= ETRS89-> S-JTSK[JTSKO3]

Source CRS EP5G:4258 - ETRS89
Destination CRS | EPSG:8353 - 5-JTSK [JTSKO3] / Krovak East Naorth

Transformation Accuracy (meters) Area of Use

1/ ETRS89 to §5-JTSK [JTSK03] (1) + Krovak East North (Greenwich) 0.001 Slovakia, Eurcpe - Czechoslovakia

= S-JTSK[JTSKO3] - WGS84

Source CRS EP5G:8353 - 5-JT5K [ITSKO03] [ Krovak East Morth
Destination CRS | EPSG:4326 - WGS 84

Transformation Accuracy (meters) Area of Use

1/ Inverse of Krovak East North (Greenwich) + 5-JTSK [JTSK03] to WGS 84 (1) 1 Eurape - Czechoslovakia, Slovakia

= WGS84 - S-JTSK[JTSKO3]

Source CRS EPSG:4326 - WGES 84
Destination CRS | EPSG:8353 - 53-JT5K [ITSK03] [ Krovak East Morth

Transformation Accuracy (meters) Area of Use

1/ Inverse of S-JTSK [JTSK03] to WGS 84 (1) + Krovak East North (Greenwich) 1 Slovakia, Europe - Czechoslovakia

Automatické nastavenie transformacii

Pre automatické nastavenie spravnych transformacii je moZné pouzit sibor QGIS3.txt, ktory je
mozné stiahnut z nasledujuceho odkazu https://www.geoportal.sk/files/qgis/qgis trans proj8.zip.
Subor QGIS3.txt obsahuje zadefinované transformdcie medzi siradnicovymi systémami z tabulky 2.
Kompletny zoznam zadefinovanych transformacii je uvedeny v tabulke 3. Obsah tohto suboru staci
nakopirovat do Casti Projections konfiguracného suboru QGIS3.ini, ktory sa nachadza v priecinku
C:\Users\user_name\AppData\Roaming\QGIS\QGIS3\profiles\default\QGIS\ .

V operac¢nom systéme Windows moze byt priecinok AppData skryty. Zobrazovanie skrytych
priecinkov je mozné nastavit cez Ovlddaci panel - MoZnosti Prieskumnika > Zobrazenie >
Subory a priecinky = Skryté subory a priecinky a tam zvolit moznost Zobrazovat skryté subory,

priecinky a jednotky.
Subor QGIS3.ini je moZné otvorit v textovom editore napr. Notepad++, WordPad a pod.:
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https://www.geoportal.sk/files/qgis/qgis_trans_proj8.zip

H [Projections]

defaultBehavior=useProject

layerDefaulcCrs=EPSG:4326
EPSG%3R4253\EPSG%BRSSlé_cnnrdinate0p="+proj=pipeline +step +proj=unitconvert
EPSG%3B4253\EPSG%3R3353_CDDIdinﬂtEOp="+pIDj=pipElinE +step +proj=unitconvert
EPSG%3B4326\EPSG%3A3353_CDDIdinate0p="+proj=pipeline +step 4proj=unitconvert
EPSG%3A5514\EPSG%3R42SS_CDDIdinate0p="+proj=pipeline +step +inv +proj=krovak
EPSG%3h5514\EPSG%3RS353_cnnrdinate0p="+proj=pipeline +step +inv +proj=krovak
EPSG%3R3353\EPSG%3R42SS_CDDIdinate0p="+proj=pipeline +step +inv +proj=krovak
EPSG%SASSSS\EPSG%3A432G_CDDIdinate0p="+proj=pipeline +step +inv +proj=krovak
EPSG%SBS353\EPSG%3A5514_0001dinate0p="+proj=pipeline +step +inv +proj=krovak
EPSG%3B3G46\EPSG%3A5514_0001dinate0p="+proj=pipeline +step +inv +proj=utm +zZo
EPSG%3h3046\EPSG%3RS353_cnnrdinate0p="+proj=pipeline +step +inv +proj=utm +zZo
EPSG%3R32634\EPSG%BRSSSS_CDDrdinate0p="+proj=pipeline +3tep +inv +projTutm 42
EPSG%SAS35?\EPSG%3AS353_CDDIdinate0p="+proj=pipeline +step +inv +proj=webmerc
EPSG%SBS514\EPSG%3A3046_0001dinateOp="+pIDj=pipeline +step +inv +proj=krovak
EPSG%3B3353\EPSG%3A3046_0001dinate0p="+proj=pipeline +step +inv +proj=krovak
EPSG%3AS353\EPSG%3A32634_000IdinateOp="+pIDj=pipeline +step +inv +proj=krovak
EPSG%333353\EPSG%3A3SST_CDDIdinate0p="+proj=pipeline +step +inv +proij=krovak
EPSG%SRSSlQ\EPSG%BRQSQG_CDDIdinateOp="+pIDj=pipeline +step +inv +proj=krovak
EPSG%SBSSl&\EPSG%3A32634_000IdinateOp="+pIDj=pipeline +step +inv +proj=krovak
EPSG%SBS514\EPSG%3A3SET_CDDIdinate0p="+proj=pipeline +step +inv +proj=krovak
EPSG%3A4326\EPSG%3R5514_0001dinate0p="+proj=pipeline +step 4proj=unitconwvert
EPSG%3A32634\EPSG%3A5514_c00rdinate0p="+proj=pipeline +step +inv +proj=utm +=z
EPSG%3R335?\EPSG%BRSSlé_cnnrdinateOp="+pIDj=pipeline +step +inv +proj=webmerc
EPSG%SBZ5334\EPSG%3A55l&_cooIdinateOp="+pIDj=pipeline +step +inv +proj=utm +=z
EPSG%SBZ5334\EPSG%3AS353_CDDIdinateOp="+pIDj=pipeline +step +inv +proj=utm +=
EPSG%3h3034\EPSG%3R5514_0001dinate0p="+proj=pipeline +step +inv +proj=lcc +1la
EPSG%3A3D34\EPSG%3AS353_cnnrdinate0p="+proj=pipeline +step +inv +proij=lcc +1la
EPSG%3R3D35\EPSG%BRS353_cnnrdinate0p="+proj=pipeline +step +inv +proj=lacsa +1
EPSG%3B3G35\EPSG%3A5514_0001dinateOp="+pIDj=pipeline +step +inv +proj=lacea +1
EPSG%SBSSlﬂ\EPSG%3A25334_000IdinateOp="+pIDj=pipeline +step +inv +proj=krovak
EPSG%3h5514\EPSG%3R3035_0001dinate0p="+proj=pipeline +step +inv +proj=krovak
EPSG%3AS353\EPSG%3AE5834_c00rdinate0p="+proj=pipeline +step +inv +proj=krovak
EPSG%3R5514\EPSG%BRBOSQ_CDDIdinate0p="+proj=pipeline +3tep +inv +proj=krovak
EPSG%SAS353\EPSG%3A3OSS_CDDIdinate0p="+proj=pipeline +step +inv +proj=krovak
EPSG%SBS353\EPSG%3A3034_0001dinateOp="+pIDj=pipeline +step +inv +proj=krovak
EPSG%3B3G45\EPSG%3A5514_0001dinate0p="+proj=pipeline +step +inv +proj=utm +zZo
EPSG%3h3045\EPSG%3RS353_0001dinate0p="+proj=pipeline +step +inv +proj=utm +zZo
EPSG%3R5514\EPSG%BRBOQS_CDDIdinate0p="+proj=pipeline +3tep +inv +proj=krovak
EPSG%3R3353\EPSG%BRBOQS_CDDIdinateOp="+pIDj=pipeline +step +inv +proj=krovak
EPSG%SBZ5333\EPSG%3A55l&_cooIdinateOp="+pIDj=pipeline +step +inv +proj=utm +=z
EPSG%SBZ5333\EPSG%3AS353_CDDIdinateOp="+pIDj=pipeline +step +inv +proj=utm +=
EPSG%3A5514\EPSG%3AE5333_000IdinateOp="+pIDj=pipeline +step +inv +proj=krovak
EPSG%3AS353\EPSG%3A25333_cnnrdinate0p="+proj=pipeline +step +inv +proij=krovak
EPSG%3A32633\EPSG%BRSSSS_CDDrdinateOp="+pIDj=pipeline +step +inv +proj=utm +z
EPSG%3B3353\EPSG%3A32633_CDDIdinateOp="+pIDj=pipeline +step +inv +proj=krovak
EPSG%3B32633\EPSG%3A5514_CDDIdinateOp="+pIDj=pipeline +step +inv +proj=utm +=
EPSG%3A5514\EPSG%3A32633_000IdinateOp="+pIDj=pipeline +step +inv +proj=krovak
EPSG%3AQZSS\EPSG%3A432G_CDDIdinate0p="+proj=nonp"
EPSG%3R4326\EPSG%3R42SS_CDDIdinate0p="+proj=nonp"

[eelers]
?Iecent=@?ariant(\0\0\0\x43\x2\xff\xff\xf\xaG\xfa\xfa\xff\xff\O\GJ, @Variant (\
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Transformdcie su nasledne automaticky nastavené v paneli Settings - Options = Transformations
v Casti Deafault Datum Transformations:

(2 Options — Transformations X

Default Datum Transformations

\'._____ General V| Ask for datum transformation if several are available

J.‘ - Enter default datum transformations which will be used in any newly created project
& System
b & [=
. )
% a5 Source CRS  Destination CRS Operation w Fallback Transf =

S o +proj=pipefine +3tep
@ Transformations EPSG2sEa3 EPSGEEI4 +inv 2 proj=utm ...

EPSG:25833 EPSG:E353 "_P"’J=P'|FtEﬁ"E +step
i Data Sources +inv +proj=utm ...

+proj=pipefine +3tep

EPSG-25834 EPSG-5514 - -~
+iMW +proj=utm ...

‘\/

Canvas & Legend

Rendering +proj=pipeine +51ep

EPSG:25834 EPSG:E353 - -
+inW proj=utm ...

+proj=pipefine +3tep

EPSG:3034 EPSG:EE14 - N
+inv +proj=hec ..

+proj=pipeiine +step

n Map Tools EPSGE:3034 EPSEE352 E ;
v +inw +proj=kec ...

+proj=pipefine +3tep

EPSG:3035 EPSGE514 - N
+inw =proj=lzes

o
EPSG3035 | EPSGA3SE *ij:p'?ﬁﬁ:;;mp
@ Colors +inw proj=laes ..

EPSG:3045 EPSG:5514 +proj=pipeiine +step

#inv #proj=utm....
B vigitizing

EPSG30ME  EPSEE3SE TR )
+inw +proj=utm

“ Lz EPSG3046 | EPSGSSIA “orej=pipeine «tep
#inv +proj=utm ..

@ GDAL EPSE30ME  EPSEE3SE #proj=pipeine ¢tep
+inw +proj=utm...

=proj=pipsiine =step

Variables EPSG2633 | EPSESSI4 +inw +proj=utm ..

+proj=pipefine +step

EP5G:32633 EPSG:E353 - -
+inw +proj=utm...

a Authentication

EPSG32634 | EPSGSSI4 *prej=pipeiine +step
+inv +proj=utm...

=f_ Metwork

+proj=pipefine +step
inw =proj=utm

EPSG32634 EPSG:E353

paEian EPSG:3B5T | EPSESSIA

+proj=pipefine +step

Acceleration EPSG3857 EPSG:E353 : )
#inv #proj=webmerc ...

.ﬁ. e EPSGAZSE | EPSGA4326 <orgjencen g

# Python Conscle 0K Cancel Help

Tab. 3 Zoznam transformadcii zadefinovanych v sibore QGIS3.txt

, ystupny Kéd EPSG . Vystupny Kéd EPSG
suradnicovy systém suradnicovy systém

S-JTSK [JTSKO3] / Krovak East North 8353 S-JTSK / Krovak East North 5514
S-JTSK / Krovak East North 5514 S-JTSK [JTSKO3] / Krovak East North 8353
S-JTSK [JTSKO03] / Krovak East North 8353 ETRS89 4258
ETRS89 4258 S-JTSK [JTSKO3] / Krovak East North 8353

S-JTSK [JTSKO03] / Krovak East North 8353 ETRS89 / UTM zone 33N 3045; 25833
ETRS89 / UTM zone 33N 3045; 25833 S-JTSK [JTSKO03] / Krovak East North 8353

S-JTSK [JTSKO3] / Krovak East North 8353 ETRS89 / UTM zone 34N 3046; 25834
ETRS89 / UTM zone 34N 3046; 25834 S-JTSK [JTSKO3] / Krovak East North 8353
S-JTSK [JTSKO3] / Krovak East North 8353 ETRS89 / LCC 3034
ETRS89 / LCC 3034 S-JTSK [JTSKO03] / Krovak East North 8353
S-JTSK [JTSKO03] / Krovak East North 8353 ETRS89 / LAEA 3035
ETRS89 / LAEA 3035 S-JTSK [JTSKO3] / Krovak East North 8353
S-JTSK [JTSKO3] / Krovak East North 8353 WGS84 4326
WGS84 4326 S-JTSK [JTSKO3] / Krovak East North 8353
S-JTSK [JTSKO3] / Krovak East North 8353 WGS 84 / Pseudo-Mercator 3857
WGS 84 / Pseudo-Mercator 3857 S-JTSK [JTSKO3] / Krovak East North 8353
S-JTSK [JTSKO3] / Krovak East North 8353 WGS 84 / UTM zone 33N 32633
WGS 84 / UTM zone 33N 32633 S-JTSK [JTSKO3] / Krovak East North 8353
S-JTSK [JTSKO3] / Krovak East North 8353 WGS 84 / UTM zone 34N 32634
WGS 84 / UTM zone 34N 32634 S-JTSK [JTSKO3] / Krovak East North 8353
S-JTSK / Krovak East North 5514 ETRS89 4258
ETRS89 4258 S-JTSK / Krovak East North 5514
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S-JTSK / Krovak East North 5514 ETRS89 / UTM zone 33N 3045; 25833
ETRS89 / UTM zone 33N 3045; 25833 S-JTSK / Krovak East North 5514

S-JTSK / Krovak East North 5514 ETRS89 / UTM zone 34N 3046; 25834
ETRS89 / UTM zone 34N 3046; 25834 S-JTSK / Krovak East North 5514
S-JTSK / Krovak East North 5514 ETRS89 / LCC 3034
ETRS89 / LCC 3034 S-JTSK / Krovak East North 5514
S-JTSK / Krovak East North 5514 ETRS89 / LAEA 3035
ETRS89 / LAEA 3035 S-JTSK / Krovak East North 5514
S-JTSK / Krovak East North 5514 WGS84 4326
WGS84 4326 S-JTSK / Krovak East North 5514
S-JTSK / Krovak East North 5514 WGS 84 / Pseudo-Mercator 3857
WGS 84 / Pseudo-Mercator 3857 S-JTSK / Krovak East North 5514
S-JTSK / Krovak East North 5514 WGS 84 / UTM zone 33N 32633
WGS 84 / UTM zone 33N 32633 S-JTSK / Krovak East North 5514
S-JTSK / Krovak East North 5514 WGS 84 / UTM zone 34N 32634
WGS 84 / UTM zone 34N 32634 S-JTSK / Krovak East North 5514
ETRS89 4258 WGS84 4326
WGS84 4326 ETRS89 4258

Poznamka:
Na uzemi Slovenska sa suradnicovy systém WGS84 povazuje za identicky s ETRS89. Z toho dévodu

sa pri transformacii z S-JTSK [JTSK03] do ETRS89 aj WGS84 a spat pouzivaju rovnaké transformacné
parametre.

V subore QGIS3.txt su zadefinované aj presné transformacie zo suradnicového systému
S-JTSK[JTSK] (EPSG:5514) do WGS84 (EPSG:4326) a spat s vyuZitim medzikroku s transformaciou
do S-JTSK[JTSKO3]. Bez pouzitia suboru QGIS.txt sa v aplikdcii QGIS tieto transformacie nedaju
manualne zvolit.

4. Transformacia suradnicového systému

Vektorova vrstva
Na transformaciu suradnicového systému vektorovych udajov je mozné pouzit dva spésoby:
a) V paneli Layers kliknat pravym tlacidlom mysi na vrstvu, vybrat Export a tam Save Feature As...:

Layers 2]

v Bl T&E-F AL

{ , ) Zoom to Layer
@2 Show in Overview
Show Feature Count
Copy Layer
Rename Layer
L. Duplicate Layer
& Remove Layer...
Open Attribute Table
Toggle Editing
Filter...
Change Data Source...
Set Layer Scale Visibility...
Set CRS »

Save Features As.

Styles »
Properties... Save as Layer Definition File...
o Save as QGIS Layer Style File...
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Otvori sa okno Save Vector Layer as..., kde treba vyplnit potrebné parametre a potom kliknit na
tlacidlo OK:

e Format - vybrat format vystupného suboru.

e File name - zadat nazov a umiestnenie vystupného suboru.

e CRS - vybrat vystupny suradnicovy systém.

Browser 2®

. (@) Save Vector Layer as... b4
Favorites —
Fi t ESRI -
v [" Spatial Bockmarks _— Shaoaite
v (@) Home Fiename  bodJTSK a
v [ cA
(| [0 Layer name
e =5 EPSG:5514 - 5-JTSK | Krovak East North - zl
Layers ]
4 1 & - I 1 -
« B wTE 70 Encod Tl .
v ® bodITSK03 -

w Select fields to export and their export options

Name Type Replace with displayed values
v DOW Date Use Date/Time

V| ACH Integer Use Range
V| ACYV  Integer Use Range
v 501 Integer Use Range
v CNF  Integer Use Range
v FACC String

Select Al Deselect Al
Replace al selected raw field values by displayed values

v Extent (current: layer)

V| Add saved fie to map E Cancel Help

b) V hlavom menu kliknut na panel Vector - Data Management Tools - Reproject layer:

Project Edit View Layer Settings Plugins Raster Database Web Mesh Progcessing Help

I Y [ o/ o Geoprocessing Tools A % D 4
_} E L % ma @ 9 Pa< g =0 !, 7 (D |
Geometry Tools »
% @ v / ﬁ M Analysis Tools » abe *
o Research Tools »
! " 4 v A B~ — Data Management Tools 4% Create spatial index...
Browser @ %¥ Join attributes by location...
QeTYT®O Merge vector layers...
Favorites e 3% Reproject layer... k
» " Spatial Bookmarks Split vector layer...
» 6] Home

Otvori sa okno Reproject layer, kde treba vyplnit potrebné parametre a potom kliknut na tlacidlo
Run:

e Input layer - vybrat vstupnu vrstvu.

e Target CRS - vybrat vystupny suradnicovy systém.

e Advanced parameters — skontrolovat nastavenu transformaciu (z ponikanych moznosti
vybrat spravnu).

e Reprojected - zadat nazov, format a umiestenie vystupného suboru.
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(=) Reproject layer X

3
Parameters | Log Reproject layer
Input layer

‘@ This algorithm reprojects a vector

o 3 <

/" cesta [EP5G:5514] - = — layer. It creates a new layer with the
= @3 same features as the input one, but
with geometries reprojected to a new

Selected features only

CRS.
Target CRS
- Attributes are not modified by this
EPSG:4258 - ETRS89 v || & I algorithm.
p Advanced Parameters
Reprojected
I c:jpatajcestaETRS39.5hp all .l
v | Open output file after running algorithm
0% Cancel

Run as Batch Process.. Close Help

(@ Reproject layer X

4 .
Parameters | Log Reproject layer
Advanced Paramets -
% a ara ers This algorithm reprojects a vector
layer. It creates a new layer with the
same features as the input one, but

Coordinate operation [optional]

Transformation Accuracy (meters) Area of Use - with geometries reprojected to a new
S.
1|Inverse of Krovak East North (Greenwich) + 5-JTSK to ETRS89 (1) 1 Czechia; Slovakia., Czechia.
Attributes are not medified by this
of Krovak East North ; ' . algerithm.
3| Inverse of Krovak East North (Greenwich) + Inverse of 5-JTSK [JTSK03] to S-JTSK (1) + Inverse of ETRS89 to S-JTSK [JTSKO3] (1) 0.051 Czechia; Slovakia., Slovakia.
4| Inverse of Krovak East North (Greenwich) + S-JTSK to ETRS8S (3) 0.5 Czechia; Slovakia,, Slovakia.
5| Inverse of Krovak East Morth (Greenwich) + 5-JTSK to ETRS33 (4) 1 Czechia; Slovakia., Slovakia.
6/ Inverse of Krovak East North (Greenwich) + Ballpark gecgraphic offset from S-JTSK to ETRS29 Unknown Czechia; Slovakia, World |~

Inverse of Krovak East North (Greenwich) + Inverse of 5-JTSK [JTSK03] to 5-JTSK (1) + 5-JTSK [JTSK03] to ETRS89 (1}

* Scope: GIS.
Remarks: Greenwich-based alternative to projection code 5218,
* Scope: Transformation of coordinates at 0.05m level of accuracy.
Remarks: Derived at 584 identical points.
* Scope: Geodesy.
Remarks: Derived at 684 points. At the imm accuracy level this transformation is not reversible: for reverse see transformation code
8355, May be taken as approximate transformation to WGS 84 - see code 8368.

Area of use: Czechia; Slovakia., Slovakia.

Identifiers: INVERSE(EPSG):5510, INVERSE(DERIVED_FROM(EPSG)):8364, EPSG:8367

+proj=pipeline +step +inv +proj=krovak +lat_0=45.5 +lon 0=24.833333333333% +alpha=30.2881337527778 -
+k=0.59995 +x_0=0 +y 0=0 +ellps=bessel +step +inv +proj=hgridshift +grids=sk gku JTSK03 to JTSK.tif

+step +proj=push +v_3 +step +proj=cart +ellps=bessel +step +proj=helmert +x=485 021 +y=1€5_4€5

+2=483.839 +rz=-7.786342 +ry=—4.357554 +rz=—4.102655 +s=0 +convention=coordinate frame +step +inv
+proj=cart +ellps=GRSB0 +step +proj=pop +v_3 +step +proj=unitconvert +xy in=rad +xy out=deg =

0% Cancel

Run as Batch Process... Run Close Help

Poznamka: KedZe funkcia Reproject layer je rozSirend o parameter Advanced parameters, kde treba
manualne vybrat z ponukanych mozZnosti spravnu transformaciu, je vyhodnejsie pre transformaciu
vektorovych Udajov pouzit funkciu Save Features As popisanu v ¢asti a), kde aplikacia automaticky
pouziva transformacie zadefinované v paneli Settings - Options = Transformations.
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Rastrova vrstva
Na transformaciu siradnicového systému rastrovych tdajov je mozné pouzit dva spdsoby:
a) V paneli Layers kliknut pravym tla¢idlom mysi na vrstvu, vybrat Export a tam Save As...:

Layers =X
o U ® T # 7 O

Banc
1 ©Z Show in Qverview

».) Zoom to Layer(s)

Copy Layer
Rename Layer

¥ Zoom to Mative Resclution (100%)
Stretch Using Current Extent

L Duplicate Layer
["1 Remove Layer...

Change Data Source...

Set Layer Scale Visibility...
Layer CRS »

Save As...
Styles » Save as Layer Definitiolh}
Add Layer Notes... Save as QGIS Layer Style File...

Properties... I

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).

Q Save Raster Layer as... X
Output mode (®) Raw data Rendered image

Format GeoTIFF hd Create VRT
File name C:\Data\dmrIT SK.tif a |
Layer name

CRS EPSG:5514 - 5-JTSK / Krovak East North A %l

v Extent (current: layer)

North |-1205467.1212
West |-373446.0654 East -372733.0732

South |-1205842.1187

Current Layer Bxtent Calculate from Layer ¥ Map Canvas Extent

w Resolution (current: user defined)

@ Horizontal |1 Vertical |1 Layer Resolution

Columns | 713 Rows |375 Layer Size

1 4 Create Options
1 4 Pyramids

» No data values

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

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

j 8 |:' I_", Eg @ ‘,:‘ }.!. ';_:_RarsterCalculator... ] m’. ‘ 7 ';.
Align Rasters...
q g)‘ v / lﬁ M 1 Georeferencer...
Analysis »
@" v Projections & Assign projection...

Browser @) (%) Miscellaneous ’
QYO Extraction 4

Favorites - Conversion »

& Extract projection...
W Warp (reproject)...

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

e Input layer - vybrat vstupny raster.

e Source CRS - vybrat vstupny stradnicovy systém.

e Target CRS - vybrat vystupny suradnicovy systém.

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

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

e Output data type — vybrat moznost Use Input Layer Data Type.

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

() Warp (reproject) b4

Parameters Log

Inputlayer =

¥ dmr [EPSG:8353] >

Source CRS [optional]

Project CRS: EPSG:8353 - S-JTSK [JTSK03] / Krovak East North - | |4

Target CRS [optional]
EPSG:5514 - 5-TTSK [ Krovak East North - | |&

Resampling method to use

MNearest Neighbour =

Nodata value for output bands [optional]

Mot set =

Output file resolution in target geereferenced units [optional]

1,000000 =

w Advanced Parameters

Additional creation options [optional]

Profile -
Name Value
& || = Validate Help
QOutput data type
Use Input Layer Data Type -

Georeferenced extents of output file to be created [optional]
Mot set

CRS of the target raster extent [optional]

- || &
Use multithreaded warping implementation
Additional command-line parameters [optional]
Reprojected
C:/Data/dmr ITSK. if a D
V| Open output file after running slgorithm =
| 0% Cancel
Run as Batch Process... Run Close Help
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5. Transformacia medzi S-JTSK[JTSK] a ETRS89

Pre presnu transformaciu udajov medzi suradnicovymi systémami S-JTSK[JTSK] a ETRS89 treba
v paneli Settings - Options - Transformations v Casti Default Datum Transformations vybrat

spravnu transformaciu (podla postupu uvedeného v 3. kapitole):

Transformadcia z S-JTSK[JTSK] do ETRS89 (kod EPSG:8443):

Source CRS EPSG:5514 - 5-JTSK [ Krovak East North

Destination CRS | EPSG:4258 - ETRSE9

Q Select Datum Transfermations x
Multiple operations are possible for converting coordinates between these two Coordinate Reference Systems. Please select the appropriate conversion
operation, given the desired area of use, origins of your data, and any other constraints which may alter the "fit for purpose" for particular transformation operations.

Transformation Accuracy (meters) Area of Use

1| Inverse of Krovak East North (Greenwich) + 5-JTSK to ETRS89 (1) 1 Czechia; Slovakia., Czechia.

3| Inverse of Krovak East North (Greenwich) + Inverse of 5-JTSK [JTSK03] to 5-JTSK (1) + Inverse of ETRS89 to 5-JTSK [JTSK03] (1) 0.051 Czechia; Slovakia., Slovakia.
4| Inverse of Krovak East North (Greenwich) + S-JTSK to ETRS8S (3) 05 Czechia; Slovakia., Slovakia.
5| Inverse of Krovak East North (Greenwich) + S-JTSK to ETRS89 (4) 1 Czechia; Slovakia., Slovakia.
6| Inverse of Krovak East North (Greenwich) + Ballpark gecgraphic offset from 5-JTSK to ETRS29 Unknown Czechia; Slovakia., World

Inverse of Krovak East North (Greenwich) + Inverse of 5-JTSK [JTSK03] to S-JTSK (1) + S-JTSK [JTSK03] to ETRS89 (1)

* Scope: GIS.
Remarks: Greenwich-based alternative to projection code 5218.

* Scope: Transformation of coordinates at 0.05m level of accuracy.
Remarks: Derived at 684 identical points.

* Scope: Geodesy.
Remarks: Derived at 684 points. At the 1mm accuracy level this transformation is not reversible: for reverse see transformation code 8365. May be taken as approximate
transformation to WGS 84 - see code 8368.

Area of use: Czechia; Slovakia. , Slovakia.

Identifiers: INVERSE(EPSG): 5510, INVERSE(DERIVED_FROM(EPSG)):8364, EPSG:3367

+proj=pipeline +step +inv +proj=krovak +lat_0=45.5 +lon_0=2 =0 +y_0=0
+ellps=bessel +step +inv +proj=hgridshift +grids=sk_gku JTSK03_to_JTSK.tif +step +proj=push +v_3 +step +proj=cart +ellps=bessel
+step +proj=helmert +x=485.031 +y=165 465 +z=483 835 +rx=-7.78€342 +ry=—4 357554 +rz=—4 102655 +s=0 +convention=coordinate frame
+step +inv +proj=cart +ellps=GRSS0 +step +proj=pop +v_3 +step +proj=unitconvert +xy_in=rad +xy_out=deg

Show superseded transforms

Allow fallback transforms if preferred operation fails

Cancel Help

Transformacia z ETRS89 do S-JTSK[JTSK] (kod EPSG:8442):

Q Select Datum Transfermations X
Multiple operations are possible for converting coordinates between these two Coordinate Reference Systems. Please select the appropriate conversion
operation, given the desired area of use, origins of your data, and any other constraints which may atter the "fit for purpose" for particular transformation operations.

Source CRS EPSG:4258 - ETRS89 &)

'_.}\

Destination CRS | EPSG:5514 - 5-JTSK / Krovak East North

Transformation Accuracy (meters) Area of Use

1|Inverse of $-JTSK to ETRS89 (1) + Krovak East North (Greenwich) 1 Czechia,, Czechia; Slovakia.

+ Krovak East Morth

3| Inverse of S-JTSK [JTSKD3] to ETRSE9 (1) + S-JTSK [ITSKD3] to 5-ITSK (1) + Krovak East North (Greenwich) 0.051 Slovakia., Czechia; Slovakia.
4| Inverse of 5-JTSK te ETRSE29 (3] + Krovak East North (Greenwich) 0.5 Slovakia., Czechia; Slovakia.
5/ Inverse of 5-JTSK to ETRSE9 (4) + Krovak East North (Greenwich) 1 Slovakia., Czechia; Slovakia.
6| Ballpark qeoqraphic offset from ETRS83 to 5-JTSK + Kravak East North (Greenwich) Unknown World, Czechia; Slovakia.

ETRS89 to S-JTSK [ITSKO03] (1) + S-ITSK [JTSKD3] to S-JTSK (1) + Krovak East North (Greenwich)

* Scope: Geodesy. Defines the 5-JTSK [JTSKO3] realization.
Remarks: Derived at 684 points with known 5-JT5K and ETRS8% (ETRF2000 realization) coordinates, Scale parameter was constrained to be zero, UGKK consider this
transformation to not be reversible at the 1mm accuracy level: for reverse see transformation code 8357.
= Scope: Transformation of coordinates at 0.05m level of accuracy.
Remarks: Derived at 684 identical points.
* Scope: GIS.
Remarks: Greenwich-based alternative to projection code 5218.

Area of use: Slovakia., Czechia; Slovakia.

TIdentifiers: EPSG:8365, DERTVED_FROM(EPSG):8364, EPSG:5510 i
+proj=pipeline +step +proj=unitconvert +xy_in=deg +xy_out=rad +step +proj=push +v_3 +step +proj=cart +ellps=GRS30 +step ’
+proj=helmert +x=-435_ 014055 +y=-165 473618 +z=-483 £42543 +xx=7 THE25453 +ry=4 35770887 +rz=4 10248853 +s=
+convention=coordinate_frame +step +inv +proj=cart +ellps=bessel +step +proj=pop +v_3 +step +proj=hgridshif
+grids=sk_gku JTSK03_to_JISK.tif +step +proj=krovak +lat_0=49.5 +lon_0=24.8333333333333 +alpha=30.2861397527778 +k=0.9999 S
+x_0=0 +y_ h

=0 +ellps=bessel

Show superseded transforms

Allow fallback transforms if preferred operation fails

Cancel Help
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