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PROJ4

» Knihovna proj se stard ve v&tsin& Open Source GIS projektil o
praci se soufadnymi systémy.
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pfevodu soufadnic &i rastrovych nebo vektorovych dat z
jednoho systému na druhy
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PROJ4 — informace

Podporované projekce

GRASS> cs2cs -1p

Podporované parametry konkrétni projekce
GRASS> cs2cs -1l=utm

GRASS> cs2cs -l1=krovak

Podporované elipsoidy

GRASS> cs2cs -le

Podporované datumy

GRASS> cs2cs -1d
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S-JTSK — WGS84

GRASS> echo "-734542.9904476 -1045586.42733531" |cs2cs
+proj=krovak +ellps=bessel
+towgs84=570.8,85.7,462.8,4.998,1.587,5.261,3.56 +to
+init=epsg:4326
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PROJ4 — prevod soufadnic

14d32°26.049"E 50d4’28.608"N 45.158

GRASS> echo "-734542.9904476 -1045586.42733531" |cs2cs
+init=epsg:2065
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PROJ4 — prevod soufadnic

GRASS> echo "-734542.9904476 -1045586.42733531" |cs2cs
+init=epsg:2065
+towgs84=570.8,85.7,462.8,4.998,1.587,5.261,3.56 +to
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+init=epsg:4326

14.540569 50.074613 45.158022



PROJ4 — prevod soufadnic

GRASS> echo "-734542.9904476 -1045586.42733531" |cs2cs
+init=epsg:2065
+towgs84=570.8,85.7,462.8,4.998,1.587,5.261,3.56 +to
+init=epsg:4326

GRASS> echo "-734542.9904476 -1045586.42733531" |cs2cs -f
"%E" +init=epsg:2065

+towgs84=570.8,85.7,462.8,4.998,1.587,5.261,3.56 +to
+init=epsg:4326

14.540569 50.074613 45.158022

GRASS> cat soubor.txt|cs2cs ...
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EPSG

» http://epsg.org
» Soubor s definicemi soufadnych systémd:
/usr/share/proj/epsg nebo /usr/local/share/proj:


http://epsg.org

EPSG

» http://epsg.org

» Soubor s definicemi soufadnych systémd:

/usr/share/proj/epsg nebo /usr/local/share/proj:
# Unknown datum based upon the Airy 1830 ellipsoid
<4001> +proj=longlat +ellps=airy +no_defs <>

# Unknown datum based upon the Airy Modified 1849
ellipsoid

<4002> +proj=longlat +a=6377340.189
+b=6356034.447938534 +no_defs <>

# Unknown datum based upon the Australian National
Spheroid

<4003> +proj=longlat +ellps=aust_SA +no_defs <>

# WGS 84
<4326> +proj=longlat +ellps=WGS84 +datum=WGS84
+no_defs <>


http://epsg.org

ZaloZeni location v S-JTSK (EPSG)

S-JTSK maji v ndzvu t¥i definice (2007):
> # S-JTSK
<4156> +proj=longlat +ellps=bessel +no_defs <>


http://crs.ifag.de

ZaloZeni location v S-JTSK (EPSG)

S-JTSK maji v ndzvu t¥i definice (2007):
> # S-JTSK
<4156> +proj=longlat +ellps=bessel +no_defs <>
> # S-JTSK (Ferro)

<4818> +proj=longlat +ellps=bessel +pm=ferro +no_defs
<>
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ZaloZeni location v S-JTSK (EPSG)

S-JTSK maji v ndzvu t¥i definice (2007):

> # S-JTSK
<4156> +proj=longlat +ellps=bessel +no_defs <>

> # S-JTSK (Ferro)
<4818> +proj=longlat +ellps=bessel +pm=ferro +no_defs
<>

> # S-JTSK (Ferro) / Krovak
<2065> +proj=krovak +lat_0=49.5 +lon_0=42.5
+alpha=30.28813972222222 +k=0.9999 +x_0=0 +y_0=0

+ellps=bessel +pm=ferro +units=m +no_defs <>


http://crs.ifag.de

ZaloZeni location v S-JTSK (EPSG)

S-JTSK maji v ndzvu t¥i definice (2007):

> # S-JTSK
<4156> +proj=longlat +ellps=bessel +no_defs <>

> # S-JTSK (Ferro)
<4818> +proj=longlat +ellps=bessel +pm=ferro +no_defs
<>

> # S-JTSK (Ferro) / Krovak
<2065> +proj=krovak +lat_0=49.5 +lon_0=42.5
+alpha=30.28813972222222 +k=0.9999 +x_0=0 +y_0=0
+ellps=bessel +pm=ferro +units=m +no_defs <>

» EPSG kdd neobsahuje transformaéni parametry. Evropské
datumy lze nalézt na http://crs.ifag.de nebo v souboru
$GISBASE/etc/datumtransform.table


http://crs.ifag.de
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Soutadny systém S-JTSK

Pouziva tzv. K¥ovakovo zobrazeni

v

NejpouZivan&jsi soutadny systém v CR

v

v

V GlSech se béZné pouziva upraveny systém se zdpornymi
hodnotami soufadnic.

» K¥ovakovo zobrazeni pouZiva jako svilj referenéni elipsoid
Besselliv elipsoid. Pro pfevod na jinych systémii je potfeba

definovat co nejpfesn&jsi prevodni parametry. (+towgs84=...)

V knihovn& PROJ korektn& (se zapornymi soufadnicemi)
implementovan od verze 4.5.

v



Soutadny systém S-JTSK
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ZaloZeni location v S-JTSK

http://grass.fsv.cvut.cz/wiki/S-JTSK


http://grass.fsv.cvut.cz/wiki/S-JTSK

ZaloZeni location v S-JTSK

GRASS> grass63 -text|-gui \ Nova location


http://grass.fsv.cvut.cz/wiki/S-JTSK

ZaloZeni location v S-JTSK

GRASS 6.3.cvs
DATABASE: A directory (folder) on disk to contain all GRASS maps and data.

LOCATION: This is the name of a geographic location. It is defined by a
co-ordinate system and a rectangular boundary.

MAPSET: Each GRASS session runs under a particular MAPSET. This consists of
a rectangular REGION and a set of maps. Every LOCATION contains at
least a MAPSET called PERMANENT, which is readable by all sessions.

The REGION defaults to the entire area of the chosen LOCATION.
You may change it later with the command: g.region

LOCATION: [ (enter list for a list of locations)
MAPSET: jachym___________________ (or mapsets within a location)

DATABASE: /home/jachym/grassdata

AFTER COMPLETING ALL ANSWERS, HIT <ESC><ENTER> TO CONTINUE
(OR <Ctrl-C> TO CANCEL)



ZaloZeni location v S-JTSK

LOCATION <cr> - doesn’t exist

Available locationms:

LausanneDemoData LausanneDemoData.tar.bz2
cr-grass-jtsk_0.3.0.tar.gz cr-jtsk

cr-wgs84 firedata

hazemburk imagery60

krkonose krtiny

latlong nc_spm_02
ncspm02_2007_02_12.tar.gz slovakia3d

spearfish60 Xy

Would you like to create location <cr> ? (y/n) [yl



ZaloZeni location v S-JTSK

4.

To create a new LOCATION, you will need the following information:

. The coordinate system for the database

x,y (for imagery and other unreferenced data)
Zem&pisna Sitka a délka

UTM

Ostatni mapové projekce

. The zone for the UTM database

and all the necessary parameters for projections other than
Zem&pisna Sitka a délka, x,y, and UTM

. The coordinates of the area to become the default region

and the grid resolution of this region
A short, one-line description or title for the location

Do you have all this information? (y/n) [y]



ZaloZeni location v S-JTSK

Please specify the coordinate system for location <cr>

A X,y
B  Zem&pisna Sifka a délka
c UM
D Ostatni mapové projekce

RETURN to cancel

>D



ZaloZeni location v S-JTSK

Please specify the coordinate system for location <cr>

A x,y
B  Zem&pisna Sifka a délka
c UTM
D Ostatni mapové projekce

RETURN to cancel

>D

Ostatni mapové projekce coordinate system? (y/n) [yl



ZaloZeni location v S-JTSK

Please enter a one line description for location <cr>

> Location pro celou ceskou republiku



ZaloZeni location v S-JTSK

Please enter a one line description for location <cr>

> Location pro celou ceskou republiku

Location pro celou ceskou republiku

ok? (y/n) [yl



ZaloZeni location v S-JTSK

Specifikujte prosim mapovou projekci
Zadejte ’list’ pro vypis dostupnych mapovych projekci
Pro ukonZeni poZadavku stiskn&te RETURN

>



ZaloZeni location v S-JTSK

Specifikujte prosim mapovou projekci

Zadejte ’list’ pro vypis dostupnych mapovych projekci
Pro ukonZeni pozadavku stiskn&te RETURN

> 1list



ZaloZeni location v S-JTSK

Specifikujte prosim mapovou projekci
Zadejte ’list’ pro vypis dostupnych mapovych projekci
Pro ukonZeni pozadavku stiskn&te RETURN

> list

11 -- Lat/Lon

utm -- Universe Transverse Mercator
stp -- State Plane

aea —-- Albers Equal Area

lcc -- Lambert Conformal Conic

merc -- Mercator

tmerc -- Transverse Mercator

leac -- Lambert Equal Area Conic
laea -- Lambert Azimuthal Equal Area

aeqd -- Azimuthal Equidistant
airy -- Airy ...



ZaloZeni location v S-JTSK

Specifikujte prosim mapovou projekci

Zadejte ’list’ pro vypis dostupnych mapovych projekci
Pro ukonZeni pozadavku stiskn&te RETURN

>  krovak



ZaloZeni location v S-JTSK

Specifikujte prosim mapovou projekci

Zadejte ’list’ pro vypis dostupnych mapovych projekci
Pro ukonZeni pozadavku stiskn&te RETURN

> krovak

Do you wish to specify a geodetic datum for this location?(y/n) [yl y



ZaloZeni location v S-JTSK

Specifikujte prosim vyskovy systém (datum)

Zadejte ’list’ pro vypis dostupnych vyskovjch systémi (datumi)
or ’custom’ if you wish to enter custom parameters

Pro ukonZeni poZadavku stiskn&te RETURN

>



ZaloZeni location v S-JTSK

Specifikujte prosim vyskovy systém (datum)

Zadejte ’list’ pro vypis dostupnych vyskovjch systémi (datumi)
or ’custom’ if you wish to enter custom parameters

Pro ukonZeni poZadavku stiskn&te RETURN

> list



ZaloZeni location v S-JTSK

Specifikujte prosim vyskovy systém (datum)

Zadejte ’list’ pro vypis dostupnych vyskovjch systémi (datumi)
or ’custom’ if you wish to enter custom parameters

Pro ukonZeni poZadavku stiskn&te RETURN

> hermannskogel



ZaloZeni location v S-JTSK

Specifikujte prosim vyskovy systém (datum)

Zadejte ’list’ pro vypis dostupnych vyskovjch systémi (datumi)
or ’custom’ if you wish to enter custom parameters

Pro ukonZeni poZadavku stiskn&te RETURN

> hermannskogel

Now select Datum Transformation Parameters
Please think carefully about the area covered by your data
and the accuracy you require before making your selection.

Enter ’list’ to see the list of available Parameter sets
Enter the corresponding number, or <RETURN> to cancel request
>



ZaloZeni location v S-JTSK

Specifikujte prosim vyskovy systém (datum)

Zadejte ’list’ pro vypis dostupnych vyskovjch systémi (datumi)
or ’custom’ if you wish to enter custom parameters

Pro ukonZeni poZadavku stiskn&te RETURN

> hermannskogel

Now select Datum Transformation Parameters
Please think carefully about the area covered by your data
and the accuracy you require before making your selection.

Enter ’list’ to see the list of available Parameter sets
Enter the corresponding number, or <RETURN> to cancel request
> list



ZaloZeni location v S-JTSK
Specifikujte prosim vyskovy systém (datum)
Zadejte ’list’ pro vypis dostupnych vyskovjch systému (datumua)
or ’custom’ if you wish to enter custom parameters
Pro ukonZeni pozadavku stiskn&te RETURN
> hermannskogel

Now select Datum Transformation Parameters
Please think carefully about the area covered by your data
and the accuracy you require before making your selection.

Enter ’list’ to see the list of available Parameter sets
Enter the corresponding number, or <RETURN> to cancel request

> list
3 Used in Czech Republic

(PROJ.4 Params towgs84=570.8,85.7,462.8,4.998,1.587,5.261,3.56)
4 Used in Slovakia

(PROJ.4 Params towgs84=485.021,169.465,483.839,7.786342,4.397554,4.1026



ZaloZeni location v S-JTSK

Specifikujte prosim vyskovy systém (datum)

Zadejte ’list’ pro vypis dostupnych vyskovjch systémi (datumi)
or ’custom’ if you wish to enter custom parameters

Pro ukonZeni poZadavku stiskn&te RETURN

> hermannskogel

Now select Datum Transformation Parameters
Please think carefully about the area covered by your data
and the accuracy you require before making your selection.

Enter ’list’ to see the list of available Parameter sets
Enter the corresponding number, or <RETURN> to cancel request
> 3



ZaloZeni location v S-JTSK

Specifikujte prosim vyskovy systém (datum)

Zadejte ’list’ pro vypis dostupnych vyskovjch systémi (datumi)
or ’custom’ if you wish to enter custom parameters

Pro ukonZeni poZadavku stiskn&te RETURN

> hermannskogel

Now select Datum Transformation Parameters
Please think carefully about the area covered by your data
and the accuracy you require before making your selection.

Enter ’list’ to see the list of available Parameter sets
Enter the corresponding number, or <RETURN> to cancel request
> 3

Enter plural form of units [meters]:



ZaloZeni location v S-JTSK

DEFINE THE DEFAULT REGION

====== DEFAULT REGIDN =======
| NORTH EDGE:-934410.20 |
| |
WEST EDGE | |EAST EDGE
-905013.19 | |-430661.31
| SOUTH EDGE:-1227585.7 |

PROJECTION: 99 (Ostatni mapové projekce) ZONE: O

GRID RESOLUTION
East-West: 30
North-South: 30

AFTER COMPLETING ALL ANSWERS, HIT <ESC><ENTER> TO CONTINUE
(OR <Ctrl-C> TO CANCEL)



ZaloZeni location v S-JTSK

projection: 99 (Ostatni mapové projekce)

zone: 0
north: -934410.2
south: -1227585.7
east: -430661.31
west: -905013.19
e-w res: 29.99948647 (Changed to conform to grid)
n-s res: 29.99851632 (Changed to conform to grid)

total rows: 9773
total cols: 15812
total cells: 154,530,676

Do you accept this region? (y/n) [n] >



ZaloZeni location v S-JTSK

GRASS 6.3.cvs
DATABASE: A directory (folder) on disk to contain all GRASS maps and data.

LOCATION: This is the name of a geographic location. It is defined by a
co-ordinate system and a rectangular boundary.

MAPSET: Each GRASS session runs under a particular MAPSET. This consists of
a rectangular REGION and a set of maps. Every LOCATION contains at
least a MAPSET called PERMANENT, which is readable by all sessions.

The REGION defaults to the entire area of the chosen LOCATION.
You may change it later with the command: g.region

LOCATION: [ (enter list for a list of locations)
MAPSET: jachym___________________ (or mapsets within a location)

DATABASE: /home/jachym/grassdata

AFTER COMPLETING ALL ANSWERS, HIT <ESC><ENTER> TO CONTINUE
(OR <Ctrl-C> TO CANCEL)



ZaloZeni location v S-JTSK

GRASS> g.region -p



ZaloZeni location v S-JTSK

GRASS> g.region -p

projection:
zone:
datum:
ellipsoid:
north:
south:
west:
east:
nsres:
ewres:
rows:
cols:
cells:

99 (Krovak)
0
hermannskogel
bessel
-934410.2
-1227585.7
-905013.19
-430661.39
29.99851632
29.99948141
9773

15812
154530676



ZaloZeni location v S-JTSK

GRASS> g.proj -p



ZaloZeni location v S-JTSK

GRASS> g.proj -p

—PROJ_INFO-——————————— oo oo
name : Krovak

datum : hermannskogel

towgs84 : 570.8,85.7,462.8,4.998,1.587,5.261,3.56

proj : krovak

ellps : bessel

a : 6377397.1550000003

es : 0.0066743722

f : 299.1528128000
-PROJ_UNITS-———-—-————————————————————————————————————————-
unit : meter

units : meters
meters : 1.0
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ZaloZeni location v S-JTSK (EPSG)

GRASS> exit



ZaloZeni location v S-JTSK

EPSG

=] GRASS 6.3.cvs spustént

Vitejte v GRASS GIS Version 63.cvs
ové roziieny open source GIS

location projektu a mapset

oder definieren Sie eine neue Location.

Adreséi sdaly GIS: [/hone/3achyn/grassdata PRTiE N
: \
& W
o [PERMANENT W
oritsk jachym
s : |
fredata
hazemburk. Definovat novou loc3jen
ocaton s
magery6o
kiorose Georelerencovanggubor
ity LGeoreforanooy®
latong Kody
c_spm_02 ———
[ T, %) V] Hodnoty projekce

SpusttGRASS|  Konea

Népoveda |

Define location using EPSG projection codes.

Nézev nové location newLocation

W Prohlizet.

[BEE)

Cesta

AR T slo EPSG,

Definovat bcaﬂnn‘

Selecraatam traneiorm iz
o A R
Used rogion
Rco:g:x{a-gs: o WG 249 & X I
Default. 3-paran sfornation (tay not be optinun for older dstums; use
this only 1f Ro tzﬁpt Gptions aze availenie. )
[ .)m 019,5.1366,1.4742,5.2970,2,4232

acy spprs
sed i, caech repu

Vovqosa-570.6, 057, 4485, 4,999, 1,597, 261,3.56
. *
Used in Slovakia
tovgsB4=485. 021, 169. 48, 483. 839, 7. 786342, 4. 397554, 4. 102655, 0

5
Used in Slovenia

Datum transorm number: @
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ZaloZeni location v S-JTSK

EPSG

GRASS 6.3.cvs spusténi

Vitejte v GRASS GIS Version 63.cve
Celosvétové rozsiteny open source GIS
Vyberte existujici location projektu a mapset
oder definieren Sie eine neue Location.

”\iiu?m i)
cFoult, 3-paramster Rgansfornation (ay not be optimun for older datuns; use
= this only if no more Wppropriate options are available.)
W A\
L il ‘ Used in Aust
/

Adresét sdaty GIS: [/hone/Jachyn/grassdata Prohiiet, N
K
system)
or \‘ PERMANENT [—\
oritsk ljachym
— witrovymaps W}
fredata W
hazemburk Defirovatrovou oclien
ocaton s .
imageryso
akonose Georeferencovanjigeubor
Kty —
Iatong Kecy
c_spm_o2 |
T V] y prol

Define location using EPSG projection codes
Nézev nové ocation newLosaton
Cesta k souboru s EPSG KAkly lustsharerprojepsg Prohiizet.

AhgTelo EPSG w Prohiizet.

Definovat wm\

[BEIE

SeTeCr At e Aneror

tovgs8d=571 :es 90.39%463.919,5.1366,1.4742.5.2970,2.4232
Accuracy sppr

3
Used in Czech Repub X
tovgs84=570.9, 65. 7, 4% 8,4.998, 1. 587, 5. 261,3. 56

Used in Slovakia,
tovgs84=485. 021, 169. 483, 483. 839, 7. 786342, 4. 397554, 4. 102655, 0

& \

Used in Slovenia

=4 KT
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ZaloZeni location v S-JTSK (EPSG)

GRASS> g.proj -p



ZaloZeni location v S-JTSK (EPSG)

GRASS> g.proj -p

-PROJ_INFO--————————— - oo m
name : Krovak

proj : krovak

datum : hermannskogel
ellps : bessel

lat 0 : 49.5

lon 0 : 42.5

alpha : 30.28813972222222
k : 0.9999

x_0 : 0

y-0 : 0

pm : ferro

no_defs : defined

towgs84  : 570.8,85.7,462.8,4.998,1.587,5.261,3.56
~PROJ_UNITS-———————m—mmmmmmm oo oo -

unit . metre



ZaloZeni location v S-JTSK (EPSG)

GRASS> g.region -p



ZaloZeni location v S-JTSK (EPSG)

GRASS> g.region -p

projection: 99 (Krovak)
zone: 0

datum: hermannskogel
ellipsoid: bessel

north:
south:
west:
east:
nsres:
ewres:
TOWS:
cols:
cells:

e = =



Obsah

ZaloZeni nové Location

Import dat



Import dat

» Pro import rastrovych dat pouZivdime néktery z moduld
zatinajicich na r.in. *


http://gdal.org

Import dat

» Pro import rastrovych dat pouZivdime néktery z moduld
zatinajicich na r.in. *

» Modul r.in.gdal je rozhranim ke knihovné GDAL —
http://gdal.org


http://gdal.org

Import dat

» Pro import rastrovych dat pouZivdime néktery z moduld
zatinajicich na r.in. *

» Modul r.in.gdal je rozhranim ke knihovné GDAL —
http://gdal.org

» Knihovan GDAL umf &ist a zapisovat z a do celé ¥ady
rastrovych formata.


http://gdal.org

Import dat

» Pro import rastrovych dat pouZivdime néktery z moduld
zatinajicich na r.in. *

» Modul r.in.gdal je rozhranim ke knihovné GDAL —
http://gdal.org

» Knihovan GDAL umf &ist a zapisovat z a do celé ¥ady
rastrovych formata.

» Seznam podporovanych format( ve vasem systému dostanete

ptikazem
$ gdalinfo --formats


http://gdal.org

Import dat

>

Pro import rastrovych dat pouZivame né&ktery z moduli
zatinajicich na r.in. *

Modul r.in.gdal je rozhranim ke knihovné GDAL —
http://gdal.org

Knihovan GDAL umi &ist a zapisovat z a do celé ¥ady
rastrovych formata.

Seznam podporovanych formati ve vasem systému dostanete
ptikazem

$ gdalinfo --formats

Soud&asti distribuce GDAL je i knihovna OGR, kterd umi totéz
s vektorovymi daty

$ ogrinfo --formats


http://gdal.org

Import dat

>

Pro import rastrovych dat pouZivame né&ktery z moduli
zatinajicich na r.in. *

Modul r.in.gdal je rozhranim ke knihovné GDAL —
http://gdal.org

Knihovan GDAL umi &ist a zapisovat z a do celé ¥ady
rastrovych formata.

Seznam podporovanych formati ve vasem systému dostanete
ptikazem
$ gdalinfo --formats

Soud&asti distribuce GDAL je i knihovna OGR, kterd umi totéz
s vektorovymi daty
$ ogrinfo --formats

Programy gdalwarp a ogr2ogr slouZi nejen k pfevodim mezi
riznymi formaty a predevsim i k pfevodiim mezi soufadnymi
systémy.


http://gdal.org

Pfevod mezi soufadnymi systémy

Zdroj dat: SRTM http://srtm.csi.cgiar.org

GRASS> gdalinfo data/Z_39_2.TIF


http://srtm.csi.cgiar.org

Pfevod mezi soufadnymi systémy

Zdroj dat: SRTM http://srtm.csi.cgiar.org
GRASS> gdalinfo data/Z_39_2.TIF

Driver: GTiff/GeoTIFF
Size is 6000, 6000
Coordinate System is:
GEOGCS["WGS 84",
DATUM["WGS_1984",
SPHEROID["WGS 84",6378137,298.2572235629972,
AUTHORITY["EPSG","7030"]1],
AUTHORITY["EPSG","6326"]],
PRIMEM["Greenwich",0],
UNIT["degree",0.0174532925199433],

AUTHORITY ["EPSG","4326"]1]


http://srtm.csi.cgiar.org

Pfevod mezi soufadnymi systémy

Origin = (10.000000000000000,55.000000000000000)
Pixel Size = (0.000833333333333,-0.000833333333333)

Metadata:
AREA_OR_POINT=Area
Corner Coordinates:
Upper Left ( 10.0000000,
Lower Left ( 10.0000000,
Upper Right ( 15.0000000,
Lower Right ( 15.0000000,
Center ( 12.5000000,

55.0000000)
50.0000000)
55.0000000)
50.0000000)
52.5000000)

~N N~~~

(

10d 0’0.00"E,
10d 0’0.00"E,
15d 0°0.00"E,
15d 0’0.00"E,
12d30°0.00"E,

Band 1 Block=6000x1 Type=Int16, ColorInterp=Gray

NoData Value=-32768

55d 0°0.00"N)
50d 0°0.00"N)
55d 0°0.00"N)
50d 0°0.00"N)
52d30°0.00"N)



Pfevod mezi soufadnymi systémy

GRASS> gdalwarp -t_srs "epsg:2065"
+towgs84=570.8,85.7,462.8,4.998,1.587,5.261,3.56 Z_39_2.TIF
Z.39_2-JTSK1.tif



Pfevod mezi soufadnymi systémy

GRASS> gdalwarp -t_srs "epsg:2065"
+towgs84=570.8,85.7,462.8,4.998,1.587,5.261,3.56 Z_39_2.TIF
Z.39_2-JTSK1.tif

GRASS> gdalinfo Z_39_2-JTSK.tif



Pfevod mezi soufadnymi systémy

Driver: GTiff/GeoTIFF
Size is 5533, 7862
Coordinate System is:
PROJCS["S-JTSK (Ferro) / Krovak",
GEOGCS["S-JTSK (Ferro)",
DATUM["S_JTSK_Ferro",
SPHEROID["Bessel 1841",6377397.155,299.1528128000033,
AUTHORITY["EPSG","7004"1],
AUTHORITY["EPSG","6818"1],
PRIMEM["Ferro",-17.66666666666667] ,
UNIT["degree",0.0174532925199433],
AUTHORITY["EPSG","4818"]1],
UNIT["metre",1,
AUTHORITY ["EPSG","9001"1],

AUTHORITY["EPSG","2065"]]



Pfevod mezi soufadnymi systémy

Origin = (-1056755.290744186844677,-454594.250338208337780)
Pixel Size = (76.787259777712435,-76.787259777712435)
Metadata:
AREA_OR_POINT=Area
Corner Coordinates:
Upper Left (-1056755.291, -454594.250)
Lower Left (-1056755.291,-1058295.687)
Upper Right ( -631891.382, -454594.250)
Lower Right ( -631891.382,-1058295.687)
Center ( -844323.337, -756444.969)

Band 1 Block=5533x1 Type=Int16, ColorInterp=Gray



Pfevod mezi soufadnymi systémy

GRASS> gdalwarp -t_srs "‘g.proj -wef‘" Z_39_2.TIF
72_39_2-JTSK2.tif



Pfevod mezi soufadnymi systémy

GRASS> gdalwarp -t_srs "‘g.proj -wef‘" Z_39_2.TIF
72_39_2-JTSK2.tif

GRASS> gdalinfo Z_39_2-JTSK2.tif



Pfevod mezi soufadnymi systémy

GRASS> gdalwarp -t_srs "‘g.proj -wef‘" Z_39_2.TIF
72_39_2-JTSK2.tif

GRASS> gdalwarp -t_srs "+proj=krovak +lat_0=49.5
+lon_0=24.83333333333333 +alpha=30.28813972222222
+k=0.9999 +x_0=0 +y_0=0 +ellps=bessel +units=m +no_defs
+towgs84=570.8,85.7,462.8,4.998,1.587,5.261,3.56"
data/Z_39_2.TIF data/Z_39_2-JTSK3.tif «



Pfevod mezi soufadnymi systémy

GRASS> gdalwarp -t_srs "‘g.proj -wef‘" Z_39_2.TIF
72_39_2-JTSK2.tif

GRASS> gdalwarp -t_srs "+proj=krovak +lat_0=49.5
+lon_0=24.83333333333333 +alpha=30.28813972222222
+k=0.9999 +x_0=0 +y_0=0 +ellps=bessel +units=m +no_defs
+towgs84=570.8,85.7,462.8,4.998,1.587,5.261,3.56"
data/Z_39_2.TIF data/Z_39_2-JTSK3.tif «

GRASS> gdalinfo Z_39_2-JTSK3.tif



Pfevod mezi soufadnymi systémy

Driver: GTiff/GeoTIFF
Size is 5533, 7862
Coordinate System is
Origin = (-1056691.035069478908554,-454379.907994845882058)
Pixel Size = (76.795955487044466,-76.795955487044466)
Metadata:

AREA _OR_POINT=Area
Corner Coordinates:
Upper Left (-1056691.035, -454379.908)
Lower Left (-1056691.035,-1058149.710)
Upper Right ( -631779.013, -454379.908)
Lower Right ( -631779.013,-1058149.710)
Center ( -844235.024, -756264.809)

Band 1 Block=5533x1 Type=Int16, ColorInterp=Gray

%) —



Import

GRASS> r.in.gdal in=Z_39_2-JTSK3.tif out=srtm-z-39-2



Import

GRASS> r.in.gdal in=Z_39_2-JTSK3.tif out=srtm-z-39-2

GRASS> r.in.gdal in=Z_39_2-JTSK3.tif out=srtm-z-39-2 -o



Import

GRASS> r.in.gdal in=Z_39_2-JTSK3.tif out=srtm-z-39-2
GRASS> r.in.gdal in=Z_39_2-JTSK3.tif out=srtm-z-39-2 -o

GRASS> d.mon x0



Import

GRASS>
GRASS>
GRASS>

GRASS>

r.in.gdal in=Z_39_2-JTSK3.tif out=srtm-z-39-2
r.in.gdal in=7_39_2-JTSK3.tif out=srtm-z-39-2 -o
d.mon x0

d.rast srtm-z-39-2



Import

GRASS> r.in.gdal in=Z_39_2-JTSK3.tif out=srtm-z-39-2
GRASS> r.in.gdal in=Z_39_2-JTSK3.tif out=srtm-z-39-2 -o
GRASS> d.mon xO

GRASS> d.rast srtm-z-39-2

GRASS> r.info srtm-z-39-2

Range of data: min = -32768 max = 1244



Import

GRASS> r.
GRASS> r.
GRASS> d.
GRASS> d.
GRASS> r.

.‘Range

GRASS> r.

in.gdal in=Z_39_2-JTSK3.tif out=srtm-z-39-2
in.gdal in=Z_39_2-JTSK3.tif out=srtm-z-39-2 -o
mon x0

rast srtm-z-39-2

info srtm-z-39-2

of data: min = -32768 max = 1244

null srtm-z-39-2 setnull=0,-32768



Import

GRASS> r.
GRASS> r.
GRASS> d.
GRASS> d.
GRASS> r.

.‘Range
GRASS> r.

GRASS> r.

in.gdal in=Z_39_2-JTSK3.tif out=srtm-z-39-2
in.gdal in=Z_39_2-JTSK3.tif out=srtm-z-39-2 -o
mon x0

rast srtm-z-39-2

info srtm-z-39-2

of data: min = -32768 max = 1244

null srtm-z-39-2 setnull=0,-32768

colors srtm-z-39-2 rules=elevation



Import

GRASS> r.
GRASS> r.
GRASS> d.
GRASS> d.
GRASS> r.

.‘Range
GRASS> r.
GRASS> r.

GRASS> d.

in.gdal in=Z_39_2-JTSK3.tif out=srtm-z-39-2
in.gdal in=Z_39_2-JTSK3.tif out=srtm-z-39-2 -o
mon x0

rast srtm-z-39-2

info srtm-z-39-2

of data: min = -32768 max = 1244

null srtm-z-39-2 setnull=0,-32768

colors srtm-z-39-2 rules=elevation

redraw



Import




Obsah

Georeferencing
Georeferencing
Co délat, kdyz GRASS Georeferencer selze



Kroky nutné p¥i georeferencingu

1. Zalozeni cilové Location (cr)



Kroky nutné p¥i georeferencingu

1. ZaloZeni cilové Location (cr)

2. (Zalozeni zdrojové Location (xy))



Kroky nutné p¥i georeferencingu

1. ZaloZeni cilové Location (cr)
2. (Zalozeni zdrojové Location (xy))

3. Import rastrovych dat do GRASSu (r.in.*)



Kroky nutné p¥i georeferencingu

. ZaloZeni cilové Location (cr)
. (ZaloZeni zdrojové Location (xy))

. Import rastrovych dat do GRASSu (r.in.x*)

A W N =

. Vytvoreni skupiny mapovych vrstev uréenych k transformaci
(i.group, i.target)

¥



Kroky nutné p¥i georeferencingu

=

ZaloZeni cilové Location (cr)
(ZaloZeni zdrojové Location (xy))
Import rastrovych dat do GRASSu (r.in.*)

Vytvofeni skupiny mapovych vrstev uréenych k transformaci
(i.group, i.target)

P¥ifazeni bodl o znamych soufadnicich (i.points)

¥



Kroky nutné p¥i georeferencingu

=

o o

ZaloZeni cilové Location (cr)
(ZaloZeni zdrojové Location (xy))
Import rastrovych dat do GRASSu (r.in.*)

Vytvofeni skupiny mapovych vrstev uréenych k transformaci
(i.group, i.target)

P¥ifazeni bodl o znamych soufadnicich (i.points)

. Vlastni proces transformace (i.rectify)

¥



ZaloZeni zdrojové location (xy)

GRASS> exit



ZaloZeni zdrojové location (xy)

GRASS> exit

GRASS> grass63 -text



ZaloZeni zdrojové location (xy)

GRASS> exit

GRASS> grass63 -text

LOCATION: xy__________
MAPSET: jachym________



ZaloZeni zdrojové location (xy)

Soutadny systém: XY (a)



ZaloZeni zdrojové location (xy)

projection: 0 (x,y)

zone: O
north: 1000
south: 0
east: 1000
west: 0
e-w res: 1
n-s res: 1

total rows: 1000
total cols: 1000
total cells: 1,000,000

Do you accept this region? (y/n) [y] > @



Import dat

GRASS> r.in.gdal in=data/snih.png out=snehova_mapa



Import dat

GRASS> r.in.gdal in=data/snih.png out=snehova_mapa

GRASS> r.in.gdal in=data/snih.png out=snehova mapa -o



Import dat

GRASS> r.in.gdal in=data/snih.png out=snehova_mapa
GRASS> r.in.gdal in=data/snih.png out=snehova mapa -o

GRASS> g.list rast

raster soubory dostupné v mapsetu jachym:
snehova mapa.blue snehova mapa.green snehova mapa.red



Import dat

GRASS> r.in.gdal in=data/snih.png out=snehova_mapa
GRASS> r.in.gdal in=data/snih.png out=snehova.mapa -o

GRASS> g.list rast

raster soubory dostupné v mapsetu jachym:
snehova_mapa.blue snehova mapa.green snehova mapa.red

GRASS> g.region -p rast=snehova_mapa.red

north: 4962

south: 0
west: 0

east: 7016



Import dat

GRASS> r.in.gdal in=data/snih.png out=snehova_mapa
GRASS> r.in.gdal in=data/snih.png out=snehova mapa -o

GRASS> g.list rast

raster soubory dostupné v mapsetu jachym:
snehova mapa.blue snehova mapa.green snehova mapa.red

GRASS> g.region -p rast=snehova mapa.red

GRASS> r.composite --help



Import dat

GRASS> r.in.gdal in=data/snih.png out=snehova_mapa
GRASS> r.in.gdal in=data/snih.png out=snehova mapa -o
GRASS> g.list rast

raster soubory dostupné v mapsetu jachym:
snehova mapa.blue snehova mapa.green snehova mapa.red

GRASS> g.region -p rast=snehova mapa.red
GRASS> r.composite --help

GRASS> r.composite r=snehova mapa.red g=snehova mapa.green
b=snehova_mapa.blue out=snehova mapa



Import dat

GRASS> r.in.gdal in=data/snih.png out=snehova_mapa
GRASS> r.in.gdal in=data/snih.png out=snehova mapa -o

GRASS> g.list rast

raster soubory dostupné v mapsetu jachym:
snehova mapa.blue snehova mapa.green snehova mapa.red

GRASS> g.region -p rast=snehova mapa.red
GRASS> r.composite --help

GRASS> r.composite r=snehova mapa.red g=snehova mapa.green
b=snehova_mapa.blue out=snehova mapa

GRASS> d.rast snehova_mapa



Import dat

MapiDisplay

Display: rows=4962 cols=7016 N-S res=1.000000 E-W res=1.( 21528847352 863.869158879




P¥epnuti mezi mapsety

1. Vné& GRASSu

GRASS> exit && grass63 grassdata/cr/jachym



P¥epnuti mezi mapsety

1. Vn& GRASSu
2. Vramci GRASSu

GRASS> g.mapset jachym location=cr

Erasing monitors ...

Cleaning up temporary files ...

UPOZORNENI: Your shell continues to use the history for
the old mapset.

You can switch the history by commands:

history -w; history -r
/home/jachym/grassdata/cr/jachym/.bash_history;
HISTFILE=/home/jachym/grassdata/cr/jachym/.bash history



P¥epnuti mezi mapsety

1. Vn& GRASSu
2. Vramci GRASSu

GRASS> g.mapset jachym location=cr

Erasing monitors ...

Cleaning up temporary files ...

UPOZORNENI: Your shell continues to use the history for
the old mapset.

You can switch the history by commands:

history -w; history -r
/home/jachym/grassdata/cr/jachym/.bash_history;
HISTFILE=/home/jachym/grassdata/cr/jachym/.bash history

GRASS> g.gisenv



Import dat

GRASS> v.in.ogr —-help



Import dat

GRASS> v.in.ogr —-help

GRASS> v.in.ogr dsn=data/cr.shp out=cr



Import dat

GRASS> v.in.ogr —-help
GRASS> v.in.ogr dsn=data/cr.shp out=cr

GRASS> v.in.ogr dsn=data/cr.shp out=cr -o



Import dat

GRASS> v.
GRASS> v.
GRASS> v.

GRASS> g.

in.ogr
in.ogr
in.ogr

region

--help
dsn=data/cr.shp out=cr
dsn=data/cr.shp out=cr -o

vect=cr res=50 -p



Import dat

GRASS> v.
GRASS> v.
GRASS> v.
GRASS> g.

GRASS> d.

in.ogr —-help

in.ogr dsn=data/cr.shp out=cr
in.ogr dsn=data/cr.shp out=cr -o
region vect=cr res=50 -p

vect cr # zobrazit pomoci GIS Manageru



Import dat

MapiDisplay sl

JGH| 2QQd QAL Bok e HE

Display: rows=292004 cols=472790 N-S res=0.999999 E-W re -505812.991109 -1240857.26228




NeZ zacneme

» Zkontrolovat nastaveni regionu cilové location:

GRASS> g.region vect=cr res=50 -p



NeZ zacneme

» Zkontrolovat nastaveni regionu cilové location:

GRASS> g.region vect=cr res=50 -p



Obsah

Georeferencing
Georeferencing



Georeferencing

S'JTSK -1040000

A

-740000




Georeferencing

Soubor— Georektifikace

GRASSIGEoTecfiern

@ Georeferencovani rastrové vrstvy ~ Georeferencovani vekiorové vrstvy

1. \fybrat mapset | jachyn| |

2. Vytvotitmodifikovat s

3. Vybrat skupinu |

4. Select map |

5. Spustit proces georeh

Ukongit

Set up environment for georectifying rasters or vectors

1. Spustit georeferencer



Georeferencing

Soubor— Georektifikace

GRASSIGEOTEcLfier

@ Georeferencovéni rastrové vrstvy « Georeferencovani vekiorové vistry

1. \fybrat mapset | jachyn| |

2. Vytvotitmodifikovat s

3. Vybrat skupinu |

4. Select map |

5. Spustit proces georeh

Ukongit

Set up environment for georectifying rasters or vectors

1. Spustit georeferencer

2. Zvolit zdrojovy mapset
(/home/jachym/grassdata/xy/jachym)



Georeferencing

Viytvari ecituje a ypisue skupiny a podskupiny obrazovjch dat.

Volby | Vystup

i Cdsiranitvybrané soubory zdané skupiny.

I Vypsat soubory zdané (podskupiny thezky)
1 Vypsat soubory zdané (pod)skupiny (jednoduse)

piny (group: stting, vy2adovano)
(3 |[skup_snih
Nézev obrazové podskupiny: (subgroup; string, volielns)
Nézev rastrového souboru(t) pro viozen!do skupiny: (input. mnohonAsobné string, olitelng)

% [srenovanapa |

igroup group=skup_snih input=snehova_mapa
Spustit Népoveda Vyeistit Zawiit
ZaloZit novou skupinu rastrovych map snehove_ mapy a pfidat do
ni mapy
snehova_mapa,snehova mapa.red,snehova_mapa.blue, snehova_map:



Georeferencing

@ Georeferencovani rastiové vrstvy - Georeferencovani vektorové vrstvy

1. Viybrat mapset | jachyn |

2. Vytvotitmodifikovat s

3. Vybrat skupinu |skup_snih

4. Select map |snehova_napa

5. Spustit proces georel

Ukongit

Set up environment for georectifying rasters or vectors

Doplnit ndzev mapové skupiny snehove_mapy a ndzev mapy, kterd
bude zobrazena snehova mapa



Georeferencing

[=] Map Display 1 L] (=] Displaying xy map to be georectified =)o)

EFEAQy Q£ Bims @ s [l BE EQQd Q&

& Grotnd eantrol po
Selectreatficaton method orrasters  1storder - 2nlorder - ardorder Al
Use wycoordnates eographic coordinales ovrderor  badoarderor | |
W 620 2097603 3069, S1734078 002914923624 992089 00172 TA.067875 0.885605
W 303233526061 3993 97620423 -691060.6ATIZS 04965679930 15085621 0.191944
Disply:rows0734 ols-15760N-S res-29.900320 £ M 63519076550 2082, 22315734 0TS0 6294 LIS TISH 102016713 120748 T bscnc0amo1a 11904704008
W 2576, 61811111 651, 26828306 -T60508.416606 -1202045.233%0 06787403 2442581
W 47517280403 831, 975764073 FETAsE 03TET) TZITAT G Jede. 197297 2.914803
L 0.0 0.0
» 0.0 0.0 8
Fonvard RIS eror =141 202754278, backward WS ror =1 6702226221

Nastaveni Ground Control Points (Interaktivn& nebo ru¢n&)




Polet nutnych bodi

» Polynom n-tého ¥adu

1 NataZeni, posunuti
2 | ,,Ohnuti* kolem jedné osy
3 ., Ohnut{" kolem vice os



Polet nutnych bodi

» Polynom n-tého ¥adu

1 NataZeni, posunuti
2 | ,,Ohnuti* kolem jedné osy
3 ., Ohnut{" kolem vice os

» Pocet nutnych bodi pro transformaci:

Pocetbodu = M;"H))



Root mean square

» Stfedni kvadratickd chyba



Root mean square

» Stfedni kvadratickd chyba

» Neméla by pfesdhnout polovinu polovinu hodnoty cilové
Location



Georeferencing

Map! play

i >Q_d QL Bm

=

Display: rows=5840 cols=0456 N-S res=50.00062493 E-W res

-531588.118329 -1156167.55458




Obsah

Georeferencing

Co délat, kdyz GRASS Georeferencer selze



Co délat, kdyz GRASS Georeferencer selze

» P¥epnout se do zdrojové location (xy)



Co délat, kdyz GRASS Georeferencer selze

» P¥epnout se do zdrojové location (xy)

» Zkontrolovat, je-li vytvofena skupina rastrovych map
GRASS> g.list group



Co délat, kdyz GRASS Georeferencer selze

» P¥epnout se do zdrojové location (xy)

» Zkontrolovat, je-li vytvofena skupina rastrovych map
GRASS> g.list group

» Nastavit cilovou location pro skupinu map

GRASS> i.target group=snehove_mapy location=cr
mapset=jachym



Co délat, kdyz GRASS Georeferencer selze

» P¥epnout se do zdrojové location (xy)

» Zkontrolovat, je-li vytvofena skupina rastrovych map
GRASS> g.list group

» Nastavit cilovou location pro skupinu map
GRASS> i.target group=snehove_mapy location=cr
mapset=jachym

» Vytvofit soubor s GCP (gis.m nebo i.points)



Obsah

Transformace



Transformace

» Proces pfevodu z jednoho soutadného systému do druhého



Transformace

» Proces pfevodu z jednoho soutadného systému do druhého

» Pro rastrovd data r.proj



Transformace

» Proces pfevodu z jednoho soutadného systému do druhého
» Pro rastrovd data r.proj

» Pro vektorovd data v.proj



Transformace

» Proces pfevodu z jednoho soutadného systému do druhého
» Pro rastrovd data r.proj

» Pro vektorovd data v.proj

GRASS> r.proj in=mapa location=location mapset=mapset
out=vystup



ZaloZeni nové location Lat/Long

GRASS> exit && grass63 -text



ZaloZeni nové location Lat/Long

GRASS> exit && grass63 -text

Jméno nové location: latlong
Jméno nového mapsetu: jachym



ZaloZeni nové location Lat/Long

GRASS> exit && grass63 -text

Jméno nové location: latlong
Jméno nového mapsetu: jachym
Soutadny systém: Latitude Longitude (b)



ZaloZeni nové location Lat/Long

GRASS> exit && grass63 -text

Jméno nové location: latlong

Jméno nového mapsetu: jachym
Soutadny systém: Latitude Longitude (b)
Geodetické datum: wgs84



ZaloZeni nové location Lat/Long

GRASS> exit && grass63 -text

Jméno nové location: latlong

Jméno nového mapsetu: jachym
Soutadny systém: Latitude Longitude (b)
Geodetické datum: wgs84
Transformaéni parametry: 1



ZaloZeni nové location Lat/Long

====== DEFAULT REGION ====

| NORTH EDGE:51.0562___
I
WEST EDGE |
12.0959___ |
| SOUTH EDGE:48.5540___

|EAST EDGE
[18.86358__
I

¥



Transformace map

GRASS> v.proj in=cr out=cr location=cr mapset=jachym



Transformace map

GRASS> v.proj in=cr out=cr location=cr mapset=jachym

GRASS> d.mon x0



Transformace map

GRASS> v.proj in=cr out=cr location=cr mapset=jachym
GRASS> d.mon x0

GRASS> d.vect cr



Transformace map

GRASS>

GRASS>

GRASS>

GRASS>

v.proj in=cr out=cr location=cr mapset=jachym
d.mon x0
d.vect cr

g.region res=0.001 -p



Transformace map

GRASS> v.proj in=cr out=cr location=cr mapset=jachym
GRASS> d.mon x0

GRASS> d.vect cr

GRASS> g.region res=0.001 -p

GRASS> r.proj in=srtm-z-39-2 location=cr mapset=jachym
out=srtm



Transformace map

Hao
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