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Web Mapping

Navrh, implementace, tvorba a doru¢eni map pomoci World Wide
Web.

Navrh, implementace, tvorba, doruéenf, analyza, zpracovani pomoci
World Wide Web.
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1989 — Vytvoreni WWW v CERNu

1992 — Open GRASS Foundation (OGF) — 1994 Open
Geospatial Consortium, Inc. (OGC). Prvni prohliZete
1993 — Vytvofeni HTML, Xerox PARC Map Viewer (Steve
Putz), Mosaic, Lynx

1994 — Netscape Navigator

1995 - Java, JavaScript, Internet Explorer

1996 — Geomedia WebMap 1.0 (podpora vektori),
Macromedia Flash

1997 — UMN MapServer 1.0

2000 — ArcIMS 3.0 (prvni vefejna verze), Konqueror
2001 — GeoServer, SVG 1.0 (doporueni W3C), Internet
Explorer 6

2002 — Mozilla 1.0

2004 — OpenStreetMap, Firefox 1.0

2005 — Google Maps, Google Earth, KML

2006 — OSGeo, OpenlLayers 1.0

2007 — Firebug

2008 — Google Chrome
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Datovy server — Pouze stahovani dat, bez dodate¢nych analyz ¢i
operaci
Mapovy server — Tvorba mapovych nahledi, vytvofenych z
origindlnich dat
> staticky
» dynamicky
Web GIS (GIS Online, Internet GIS, ...) — Pfidané analytické
funkce
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Desktop GIS

GRASS GIS, ArcGIS, ...

Data a analytické nastroje jsou

pfitomny na desktopu. Data jsou
uloZena na desktopu.




Web GIS

» Serverova ¢ast (UMN
MapServer, ArclMS,
PyWPS, GeoSerger,
DeeGree, ...)

» Klient — Web Browser
(JavaScript, Java, HTML),
OpenlLayers




Néco mezi

» Serverova ¢ast (UMN
MapServer, ArclMS,
PyWPS, GeoSerger,
DeeGree, ...)

» Klient — Desktop GIS

(ArcGIS, uDig, QGIS,
GRASS GIS, ...)
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UMN MapServer

http://mapserver.gis.umn.edu
1997 - 1.0.0, UMN, NASA
2008 — 5.2.0, Public domain

+ Pokrotilé kartografické funkce (vystup zavisly na méFitku,
popisky prvkl s YeSenim konfliktl, Sablony, truetype fonty,
mé&Fitka, legenda)
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UMN MapServer

http://mapserver.gis.umn.edu
1997 - 1.0.0, UMN, NASA
2008 — 5.2.0, Public domain

+ Pokrotilé kartografické funkce (vystup zavisly na méFitku,
popisky prvkl s YeSenim konfliktl, Sablony, truetype fonty,
mé&Fitka, legenda)

+ MapScript — podpora pro jazyky PHP, Python, Perl, Ruby,
Java, and C#

+ Linux, Windows, Mac OS X, Solaris, ...
+ GDAL, OGR, PROJ4 (on the fly reprojekce)
+ WMS, WCS, WEFES (server/klient), SLD, ...

- Chybi podpora pro WFS-T
- Konfigurace pomoci konfiguraéniho souboru
SoR5®
erver


http://mapserver.gis.umn.edu

MAP
NAME mapfile
IMAGETYPE PNG
EXTENT -603055.584603 -1163534.631291 -578334.193874 -1138794.167715
SIZE 500 500
UNITS meters
SYMBOLSET "symbol35.sym"
FONTSET  "fontset.txt"

SHAPEPATH "data/"
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MAP
NAME mapfile
IMAGETYPE PNG
EXTENT -603055.584603 -1163534.631291 -578334.193874 -1138794.167715
SIZE 500 500
UNITS meters
SYMBOLSET "symbol35.sym"
FONTSET "fontset.txt"

SHAPEPATH "data/"
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WEB

IMAGEPATH "/var/www/tmp/"

IMAGEURL "/tmp/"

METADATA
"title" "MapServer"
"author" "Jachym"
"wms_srs" "EPSG:4326 EPSG:2065 EPSG:102067"
"wms_onlineresource" "http://localhost/cgi-bin/wms"
"wms_encoding" "utf-8"
"wcs_fees" "free"

END

END
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WEB

IMAGEPATH "/var/www/tmp/"

IMAGEURL "/tmp/"

METADATA
"title" "MapServer"
"author" "Jachym"
"wms_srs" "EPSG:4326 EPSG:2065 EPSG:102067"
"wms_onlineresource" "http://localhost/cgi-bin/wms"
"wms_encoding" "utf-8"
"wcs_fees" "free"

END

END
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PROJECTION
"proj=krovak"
"ellps=bessel"
"units=m"
"no.defs"
"to_wgs84=570.8,85.7,462.8,4.998,1.587,5.261,3.56"
"epsg:102067"

END
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SCALEBAR
TRANSPARENT true
LABEL
COLOR 255 255 255
OUTLINECOLOR 0 0 O
END #LABEL
SIZE 150 3
COLOR 255 0 0
BACKGROUNDCOLOR -1 -1 -1
OUTLINECOLOR O O O
UNITS kilometers
INTERVALS 3
STATUS ON

END #SCALEBAR
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SCALEBAR
TRANSPARENT true
LABEL
COLOR 255 255 255
OUTLINECOLOR 0 O O
END #LABEL
SIZE 150 3
COLOR 255 0 0
BACKGROUNDCOLOR -1 -1 -1
OUTLINECOLOR O 0 O
UNITS kilometers
INTERVALS 3
STATUS ON

END  #SCALEBAR

sar@®



LAYER

NAME "dmt"

METADATA
"description" "Digitalni model terenu"
"title" "Digitalni model terenu"
"wms_title" "Digitalni model terenu"
"wms_abstract" "Digital elevation model"
"wms_layer_group" "/teren"
"wcs_label" "Digitalni model terenu"
"gml_include_items" "all"

END

DATA "rasters/dmt.tif"

DUMP TRUE

TYPE RASTER

STATUS ON

OFFSITE 0 0 O

CLASSITEM "[pixell"
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LAYER

NAME "dmt"

METADATA
"description" "Digitalni model terenu"
"title" "Digitalni model terenu"
"wms_title" "Digitalni model terenu"
"wms_abstract" "Digital elevation model"
"wms_layer_group" "/teren"
"wcs_label" "Digitalni model terenu"
"gml_include_items" "all"

END

DATA "rasters/dmt.tif"

DUMP TRUE

TYPE RASTER

STATUS ON

OFFSITE 0 0 O

CLASSITEM "[pixell"
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LAYER

NAME "dmt"

METADATA
"description" "Digitalni model terenu"
"title" "Digitalni model terenu"
"wms_title" "Digitalni model terenu"
"wms_abstract" "Digital elevation model"
"wms_layer_group" "/teren"
"wcs_label" "Digitalni model terenu"
"gml_include_items" "all"

END

DATA "rasters/dmt.tif"

DUMP TRUE

TYPE RASTER

STATUS ON

OFFSITE 0 0 O

CLASSITEM "[pixell"
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LAYER

NAME "dmt"

METADATA
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"wms_title" "Digitalni model terenu"
"wms_abstract" "Digital elevation model"
"wms_layer_group" "/teren"
"wcs_label" "Digitalni model terenu"
"gml_include_items" "all"

END

DATA "rasters/dmt.tif"

DUMP TRUE

TYPE RASTER

STATUS ON

OFFSITE 0 0 O

CLASSITEM "[pixell"
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LAYER

NAME "dmt"

METADATA
"description" "Digitalni model terenu"
"title" "Digitalni model terenu"
"wms_title" "Digitalni model terenu"
"wms_abstract" "Digital elevation model"
"wms_layer_group" "/teren"
"wcs_label" "Digitalni model terenu"
"gml_include_items" "all"

END

DATA "rasters/dmt.tif"

DUMP TRUE

TYPE RASTER

STATUS ON

OFFSITE 0 0 O

CLASSITEM "[pixell"
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CLASS
EXPRESSION ([pixel] = 38)
name ’389 - 394 m.n.m’
COLOR 253 240 112

END

CLASS
EXPRESSION ([pixel] =39 )
name ’394 - 399 m.n.m’
COLOR 251 232 106

END

END #LAYER

LAYER

END #LAYER

END #MAP
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CLASS
EXPRESSION ([pixel] = 38)
name ’389 - 394 m.n.m’
COLOR 253 240 112

END

CLASS
EXPRESSION ([pixel] =39 )
name ’394 - 399 m.n.m’
COLOR 251 232 106

END

END #LAYER

LAYER

END #LAYER

END #MAP
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CLASS
EXPRESSION ([pixel] = 38)
name ’389 - 394 m.n.m’
COLOR 253 240 112

END

CLASS
EXPRESSION ([pixel] =39 )
name ’394 - 399 m.n.m’
COLOR 251 232 106

END

END #LAYER

LAYER

END #LAYER

END #MAP
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CLASS
EXPRESSION ([pixel] = 38)
name ’389 - 394 m.n.m’
COLOR 253 240 112

END

CLASS
EXPRESSION ([pixel] =39 )
name ’394 - 399 m.n.m’
COLOR 251 232 106

END

END #LAYER

LAYER

END #LAYER

END #MAP
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CGl MapServer

Proprietdrni protokol (neni standard jako na p¥iklad OGC WMS)
» http://... /mapserv?’map=/var/.../mapfile.map&

CGI MapServer

M
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http://www.bnhelp.cz/mapserv/hsmap/hsmap.php?&project=cr_hslayers&mode=map&layers=hrady_g+zamky_g&map_imagetype=gif&_olSalt=0.07417373787352399&LAYERS=hrady_g+zamky_g&mapext=-1230878.8543420853+-1431183.1355944402+-74121.14565791469+-698816.8644055598&imgext=-1230878.8543420853+-1431183.1355944402+-74121.14565791469+-698816.8644055598&map_size=1639+1038&imgx=819.5&imgy=519&imgxy=1639+1038

CGl MapServer

Proprietdrni protokol (neni standard jako na p¥iklad OGC WMS)
» http://... /mapserv?’map=/var/.../mapfile.map&
» mode=map&

CGI MapServer
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http://www.bnhelp.cz/mapserv/hsmap/hsmap.php?&project=cr_hslayers&mode=map&layers=hrady_g+zamky_g&map_imagetype=gif&_olSalt=0.07417373787352399&LAYERS=hrady_g+zamky_g&mapext=-1230878.8543420853+-1431183.1355944402+-74121.14565791469+-698816.8644055598&imgext=-1230878.8543420853+-1431183.1355944402+-74121.14565791469+-698816.8644055598&map_size=1639+1038&imgx=819.5&imgy=519&imgxy=1639+1038

CGl MapServer

Proprietdrni protokol (neni standard jako na p¥iklad OGC WMS)
» http://... /mapserv?’map=/var/.../mapfile.map&
» mode=map&

» layers=hrady_g zamky_g&

CGI MapServer
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http://www.bnhelp.cz/mapserv/hsmap/hsmap.php?&project=cr_hslayers&mode=map&layers=hrady_g+zamky_g&map_imagetype=gif&_olSalt=0.07417373787352399&LAYERS=hrady_g+zamky_g&mapext=-1230878.8543420853+-1431183.1355944402+-74121.14565791469+-698816.8644055598&imgext=-1230878.8543420853+-1431183.1355944402+-74121.14565791469+-698816.8644055598&map_size=1639+1038&imgx=819.5&imgy=519&imgxy=1639+1038

CGl MapServer

Proprietdrni protokol (neni standard jako na p¥iklad OGC WMS)
» http://... /mapserv?’map=/var/.../mapfile.map&
» mode=map&
» layers=hrady_g zamky_g&
> mapext=-1230878.8543420853 -1431183.1355944402
-74121.14565791469 -698816.8644055598&

CGI MapServer
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http://www.bnhelp.cz/mapserv/hsmap/hsmap.php?&project=cr_hslayers&mode=map&layers=hrady_g+zamky_g&map_imagetype=gif&_olSalt=0.07417373787352399&LAYERS=hrady_g+zamky_g&mapext=-1230878.8543420853+-1431183.1355944402+-74121.14565791469+-698816.8644055598&imgext=-1230878.8543420853+-1431183.1355944402+-74121.14565791469+-698816.8644055598&map_size=1639+1038&imgx=819.5&imgy=519&imgxy=1639+1038

CGl MapServer

Proprietdrni protokol (neni standard jako na p¥iklad OGC WMS)
» http://... /mapserv?’map=/var/.../mapfile.map&
» mode=map&
» layers=hrady_g zamky_g&
> mapext=-1230878.8543420853 -1431183.1355944402
-74121.14565791469 -698816.8644055598&

» map_size=1500 1000
CGI MapServer
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GeoServer

2001, Refractions

Webova konfigurace

Striktni implementace standardii (nema proprietarni rozhrani)
Java

vV v v v Y

http://geoserver.org

&


http://geoserver.org

GeoServer

Welcome to GeoServer
1.2.3. Tharks foe virt

GeoServer project s 3 full Irarsactional Java (126E) implementation of the OpenfGIS Consortum's Web Feature Server
scmmm ‘with an integrated Web Mep Server.

ilabl at the following lirk. The GecServer wiki is used for the latest updates;
experiences, hints and tips with GeoSenvr there. The task tracker s the place to repcrt feabure requests and
Wﬂmdeasemarmnm a4 yourself o the Uiser Map to show your support for GeoSarver.

 User Mop

My GeoServer WFS

[This £s & desceipeion of pous Vob Faaturs Sacves.

[The GosServer in a full transnctionl Ueh Featuee Secvee, you may vish te limie
Jorosecvas to & Basic secvica level o prevent mdificaiton Of Jous UROGRAPhi

My GeoServer WMS

[Mhis ts a description of youc Vab Nap Servec.

Uvodni obrazovka



GeoServer

) Geoserver - M fox L=k}
et wew figoy pocknads Took b
O c x .m < e 7
GeosS Logged i as ackvin. | ] Logout
Layer Preview
Server List of alayers configurectn Geaserver and provides previews in various formats fo e
& status
=:] Contact Infomation Fiter:
gk P toset. Showing al acorcs
D st = "~
@ About Geaserver
Type Name Title Common formats Al formats
Services
& wes B nucisrc_Sample  Global annual rainfal Openlayers KWL GML | Selectone =
& wrs
: PHSOD95 & 3 & raster fe accompanied by &
s B o rlayers cloctone -
& pocoss PSS a Operlayers KL G |[Select =
Data
nucmossc  Sanple PNG mosic Operiayers KM G [Seloctone =
I Warkspaces
3 stores
B e nuxcimg_Sample. Nocth Amenca sl ragery Opentayes KM G [Selectons =
- Layer Groups
D syes @ sfachstes  Speartsh archeclogica stes Operiayers KM G [Selectone =
Demos @ stougstes Spearfish bug locations Operlayers kML GWL | Selectane =l
Layer Proview
@ sfresticted Spearfish restricted areas Openlayers KML GML | Selectone =l -
@ stroads Spearfsh roads Operlayers KL GWL | Selectone =
@ sfistreams Spearfish streams Openlayers KML GM. | Selectone =l
sfdem s 2 Tagged Image Fle Format with
B statdem rlayers cloctone -
it Gesgraphic nformation Operlayers kM. @M. [Select =
2003105 > =
oo Fe 4

Seznam vrstev




GeoServer

e Edt dew Hgoy Booknads Lok bep

6@ C X w

p» GeoServer

7v - [GI

Logged i as acmin. | {8l Logout

Gooale £

Server

G status
=] Contact Information apply | reset  Showing alrecords

& Giobal ettrgs

I 21 Settings. name remove
& wvs concat remave
@ Layer Groups. L remove
D styles green remove.
Demos ine remove

Layer Preview
BB

add arew sty

=
e ESC)

Definice styli
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TileCache

Jak to celé urychlit: http://tilecache.org
+ Vytvoreni diskové nebo RAM cache
+ VytvorFeni obrazk( — zat&Z serveru pouze na zalatku
+ Umi se chovat jako WMS server i klient
- statickda mé¥itka
- pevny seznam vrstev
- pozor na file systém (ext3)

CR 1:2 000 000 — Soubor na disku
CR 1:5 000 — Jako WMS Server


http://tilecache.org
http://apps.esdi-humboldt.cz/data/tilecache/topoJTSK/2M/00/000/000/000/000/000/001.png
http://apps.esdi-humboldt.cz/cgi-bin/tilecache/tilecache.cgi?LAYERS=ceniaTopoJTSK&FORMAT=image/png&SERVICE=WMS&VERSION=1.1.1&REQUEST=GetMap&STYLES=&EXCEPTIONS=application/vnd.ogc.se_inimage&SRS=epsg:102067&BBOX=-745149.4196526468,-1041249.8797028428,-744697.8643409311,-1040798.3243911271&WIDTH=256&HEIGHT=256

TileCache

Potty dlazdic pro rizna méfitka na uzemi CR

0 1:2000 000 -6

1 1:1 000 000 - 24

2 1:500 000 - 77

3 1:200 000 - 504

4 1:100 000 -2072

5 1:50 000 -8 176

6 1:20 000 - 51 240

7 1:10 000 - 204 035

8 1:5 000 - 817 258

9 1:2 000 - 5108 292
10 1:1 000 - 20 433 168
11 1:500 - 81732672

max. potet souborii ext3: V/ /213, V - velikost disku v bytech
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Osmrenderer

» Na zadklad& souboru s pravidly vygeneruje obrazek SVG
» Podporuje pouze OSM jako vstupni datovy format
» PouZivan pro renderovani dlaZzdic do OSM

» http://wiki.openstreetmap.org/wiki/Osmrenderer


http://wiki.openstreetmap.org/wiki/Osmrenderer

Osmrenderer

graphics programs

xmistarlet /xIstproc

view view

inkscape

Ve (command line)

Inkscape

export as bitmap

PNG

E’iew




Osmrenderer




Mapnik

» PouZivan pro generovani dlaZdic hlavni mapy OSM
» Vstup maze byt ESRI Shapefile, TIFF, GDAL/OGR, ...
» http://mapnik.org


http://mapnik.org
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MapTiler

v

Generuje dlazdice z riiznych vstupnich soubori

v

Podporuje formaty zpracovavatelné GDAL

v

P¥evod mezi riznymi mapovymi aplikacemi (Virtual Earth,
Google Maps)

Kompatibilni s TMS (Tile Map Service)
http://www.maptiler.org

v

v


http://www.maptiler.org

Obsah

Web GIS Klient
Openlayers
GoogleMaps API

p.mapper
MapBender



Web GIS Klient

» Jednd se vesmés o tenké klienty (po siti jsou tahdny pouze
data (a to jesté t&zko))
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Web GIS Klient

» Jednd se vesmés o tenké klienty (po siti jsou tahdny pouze
data (a to jesté t&zko))

» uDig, OpenJump, QGIS, GRASS GIS, ArcGIS, ...

> Castené serverové aplikace (PHP)

» JavaScript



Omezeni klienttd na webu

» Rizné interprety skriptovacich jazykd (IE vs. FF vs. Safari vs.
Opera) — nepodporované jazyky (VB), rizn& se chovajici
interprety (JS)
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Omezeni klienttd na webu

» Rizné interprety skriptovacich jazykd (IE vs. FF vs. Safari vs.
Opera) — nepodporované jazyky (VB), rizn& se chovajici
interprety (JS)

» Omezend podpora rastrovych formatia (JPEG, GIF, PNG(?)) -
GeoTIFF

» Omezend podpora vektorovych formatli — SVG 2001, prvni
implementace teprve v soudastnosti, Internet Explorer pouziva
VML, Flash (proprietdrni, uzavfeny)

» Rizn3 podpora pro CSS
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» Rizné interprety skriptovacich jazykd (IE vs. FF vs. Safari vs.
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interprety (JS)
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GeoTIFF
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VML, Flash (proprietarni, uzavieny)

» Rizn3 podpora pro CSS

» Rizné verze Javy (sniZuje pouZitelnost appletil)



Omezeni klienttd na webu

» Rizné interprety skriptovacich jazykd (IE vs. FF vs. Safari vs.
Opera) — nepodporované jazyky (VB), rizn& se chovajici
interprety (JS)

» Omezend podpora rastrovych formatia (JPEG, GIF, PNG(?)) -
GeoTIFF

» Omezend podpora vektorovych formatli — SVG 2001, prvni
implementace teprve v soudastnosti, Internet Explorer pouziva
VML, Flash (proprietarni, uzavieny)

» Rizn3 podpora pro CSS
» Rizné verze Javy (sniZuje pouZitelnost appletil)
» Pomala p¥ipojeni (GPRS)



Omezeni klienttd na webu
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Razné interprety skriptovacich jazykd (IE vs. FF vs. Safari vs.
Opera) — nepodporované jazyky (VB), rizn& se chovajici
interprety (JS)

Omezend podpora rastrovych formata (JPEG, GIF, PNG(?)) -
GeoTIFF

Omezend podpora vektorovych formati — SVG 2001, prvni
implementace teprve v soudastnosti, Internet Explorer pouziva
VML, Flash (proprietdrni, uzavfeny)

Riznd podpora pro CSS

Razné verze Javy (sniZuje pouZitelnost appleti)

Pomala ptipojeni (GPRS)

Web (HTML) neni primdrn& prosttedi pro tvorbu aplikaci, ale
prosttedi pro vyménu strukturovanych dokumentd.



Omezeni klienttd na webu
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Razné interprety skriptovacich jazykd (IE vs. FF vs. Safari vs.
Opera) — nepodporované jazyky (VB), rizn& se chovajici
interprety (JS)

Omezend podpora rastrovych formata (JPEG, GIF, PNG(?)) -
GeoTIFF

Omezend podpora vektorovych formati — SVG 2001, prvni
implementace teprve v soudastnosti, Internet Explorer pouziva
VML, Flash (proprietdrni, uzavfeny)

Riznd podpora pro CSS

Razné verze Javy (sniZuje pouZitelnost appleti)

Pomala ptipojeni (GPRS)

Web (HTML) neni primdrn& prosttedi pro tvorbu aplikaci, ale
prosttedi pro vyménu strukturovanych dokumentd.
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OpenLayers

http://openlayers.org
» JavaScript API pro tvorbu webovych mapovych aplikaci
» Zatatek vyvoje 2006, souasnot (2009) verze 2.7 (2.8 rcl)

» Podpora rastrovych dat (WMS, Image, MapServer, Google
Maps, Yahoo Maps, ...)

» Podpora vektorovych dat (SVG, VML) (GML, GeoRSS, KML,
GeoJSON, ...) — Editace vektord p¥imo v prohlize&i

» Rada hotovych ovladacich prvki mapy (PanZoomBar,
ScaleLine, OverviewMap, LayerSwitcher, MousePosition)

» Podpora proj4js.js — transformace vektorovych dat p¥imo
v prohlizedi

» Dlazdicovani rastrovych dat

» Mnoho vrstev nad sebou Q



http://openlayers.org

OpenLayers

<html><head><script type="textjavascript">

</script></head><body onLoad=’init();’>
<hi>Mapa</h1>
<div id=’map’></div>

</body></html>




OpenLayers

<html><head><script type="textjavascript">

function init(){

¥

</script></head><body onLoad=’init();’>
<h1>Mapa</h1>

<div id=’map’></div>

</body></html>




OpenLayers

<html><head><script type="textjavascript">
function init(){

var map = new OpenLayers.Map( ’map’ );

s

</script></head><body onLoad=’init();’>
<h1>Mapa</h1>

<div id=’map’></div>

</body></html>




OpenLayers

<html><head><script type="textjavascript">
function init(){
var map = new OpenLayers.Map( ’map’ );
var wmsLayer = new OpenLayers.Layer.WMS("OpenLayers WMS",

"http://labs.metacarta.com/wms/vmap0", {layers: ’basic’});

s

</script></head><body onLoad=’init();’>
<h1>Mapa</h1>

<div id=’map’></div>

</body></html>




OpenLayers

<html><head><script type="textjavascript">
function init(){
var map = new OpenLayers.Map( ’map’ );
var wmsLayer = new OpenLayers.Layer.WMS("OpenLayers WMS",
"http://labs.metacarta.com/wms/vmap0", {layers: ’basic’l});

map .addLayer (layer) ;

s

</script></head><body onLoad=’init();’>
<h1>Mapa</h1>

<div id=’map’></div>

</body></html>




OpenLayers

<html><head><script type="textjavascript">
function init(){
var map = new OpenLayers.Map( ’map’ );
var wmsLayer = new OpenLayers.Layer.WMS("OpenLayers WMS",
"http://labs.metacarta.com/wms/vmap0", {layers: ’basic’l});
map .addLayer (layer) ;
map.setCenter (new OpenLayers.LonLat(15, 50), 5);
map.addControl (new OpenLayers.Control.LayerSwitcher());
s
</script></head><body onLoad=’init();’>
<h1>Mapa</h1>
<div id=’map’></div>

</body></html>




OpenLayers




OpenlLayers
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Openlayers & Extjs

Extjs: JavaScript Toolkit. Jednoduchd tvorba rozsahlych webovych
aplikaci. Podpora na&itani dat pres XML, JSON, ...

» GeoExt (http://geoext.org), Mapfish
(http://mapfish.org) ((HSLayers))

+ Casto serverova &ast (python, java, php)
+ P¥idana hodnota: P¥epinac vrsteyv, tisk, ...
- Velikost prenaseného kédu:

Openlayers: cca 510 kB
Ext: cca 530 kB
Celkem: ~ 1 MB ()

Mod_deflate, komprese, optimalizace, ...

http://extjs.org



http://geoext.org
http://mapfish.org
http://extjs.org

GeoExt & Mapfish
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GeoExt & Mapfish

MapFish, FeatureList example
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GoogleMaps API

http://code.google.com/apis/maps/
Proprietarni:
... your Maps APl Implementation must not:

> require a fee-based subscription or other fee-based
restricted access; or

» operate only behind a firewall or only on an internal
network (except during the development and testing
phase).

Gogogle


http://code.google.com/apis/maps/

GoogleMaps API

http://code.google.com/apis/maps/
Proprietarni:
... your Maps APl Implementation must not:

> require a fee-based subscription or other fee-based
restricted access; or

» operate only behind a firewall or only on an internal
network (except during the development and testing
phase).

Pro& tedy pouZivat Google Maps API?:
Data

Gogogle


http://code.google.com/apis/maps/

Google Maps API

CONVERSION OF COORDINATES USED IN GDAL2TILES
FOR GOOGLE MAPS COMPATIBLE TILE GENERATION:

GEODETIC COORDINATES
LATITUDE LONGITUDE
WGS 84 (EPSG:4326)

Coordinates used in KML
files and also in consumer
GPS devices for locating
position on Earth by latitude
and longitude using WGS84
Geodetic Datum.

'SPHERICAL MERCATOR
METERS
EPSG:3785 / EPSG:900913

Projected coordinates from
global Spherical Mercator
are measured in meters.
They are useful for raster tile
generation and also for
WMS service.

PYRAMID COORDINATES
XYZ PIXELS / Z0OM
WEB VIEWERS

Pixel coordinates for each
level of pyramid. Top level
(zoom=0) has 256x256
pixels, next level 512x512
pixels, then the side is
always doubled.

TILE INDEX
XYZTILE / Z0OOM
TILE MAP SERVICE

Coordinates of a tile in
pyramid. There is one tile on
the top of pyramid, then 4
tiles, 16 tiles, etc. All tiles
have the same size, usually
256x256 pixels.

P¥evod soufadnice pro Google Maps (a kompatibilni).

Zdroj: http://maptiler.org


http://maptiler.org

Google Maps API

Zoom level 0 1:20088000.56607700
Zoom level 1 1:10044000.28303850
Zoom level 2 1:5022000.14151925
Zoom level 3 1:2511000.07075963
Zoom level 4 1:1255500.03537981
Zoom level 5 1:627750.01768991
Zoom level 6 1:313875.00884495
Zoom level 7 1:156937.50442248
Zoom level 8 1:78468.75221124
Zoom level 9 1:39234.37610562
Zoom level 101:19617.18805281
Zoom level 111:9808.59402640
Zoom level 121:4909.29701320
Zoom level 131:2452.14850660
Zoom level 141:1226.07425330
Zoom level 151:613.03712665
Zoom level 16 1:306.51856332
Zoom level 17 1:153.25928166
Zoom level 181:76.62964083

Zoom level 19 1:38.31482042

Gaogle



GoogleMaps API

» http://bikemap.org
» http://bezrealitky.cz

Gogogle


http://bikemap.org
http://bezrealitky.cz

GoogleMaps API

<html><head>

</head>
<body onload="initialize()" onunload="GUnload()">
<div id="map-canvas" style="width: 500px; height: 300px"></div>

</body></html> Goo

ogle



GoogleMaps API

<html><head>
<script src="http://maps.google.com/maps?\
file=api&amp;v=2&amp;key=abcdefg&sensor=true_or_false"

type="textjavascript"></script>

</head>
<body onload="initialize()" onunload="GUnload()">
<div id="map_canvas" style="width: 500px; height: 300px"></div>

</body></html> Goo

ogle



GoogleMaps API

<html><head>
<script src="http://maps.google.com/maps?\
file=api&amp;v=2&amp;key=abcdefg&sensor=true_or_false"
type="textjavascript"></script>
<script type="textjavascript">

function initialize() {

¥
</script>
</head>
<body onload="initialize()" onunload="GUnload()">
<div id="map_canvas" style="width: 500px; height: 300px"></div>

</body></html>

Goggle



GoogleMaps API

<html><head>

<script src="http://maps.google.com/maps?\
file=api&amp;v=2&amp;key=abcdefg&sensor=true_or_false"
type="textjavascript"></script>

<script type="textjavascript">

function initialize() {

if (GBrowserIsCompatible()) {
var map = new GMap2(document.getElementById("map_canvas"));

map.setCenter (new GLatLng(37.4419, -122.1419), 13);

}
</script>
</head>
<body onload="initialize()" onunload="GUnload()">
<div id="map_canvas" style="width: 500px; height: 300px"></div>

</body></html>

Goggle



GoogleMaps API

:bikemap.net é’b .

Your bike routes online
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p.mapper

http://www.pmapper.net/ — DM Solutions
PHP /MapScript server/klient: Pouze MapServer

» Dotazy do mapy (mouse move)

Atributové vyhleddvani

Bodova vrstva

Tisk do PDF

Mé&fenf{

Legendy

Lokalizace EN, DE, IT, FR, NL, SK, ES, RU, HR a Cestina
API

zasuvné moduly, ...

vV vV vV VvV V. v VY


http://www.pmapper.net/

p.mapper

p.mapper MapServer PHPIMapScript Demo Suite 2.
Seachfor =]

{vienna
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s
e
&
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| -/ Administrative Data
[ Countries
+ [/ Cities
|- Nature-spatial Data
® [ Corine Landsaver
I Rivers.
|- Raster Data
[~ NGDC Shaded refief
[V JPL Global Mosaic (WIS)
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MapBender

Mapbender



MapBender

http://www.mapbender.org/ WhereGroup
PHP, JavaScript

» Klient pro OGC OWS (WMS, WFS-T, WMCQ)
» Nové katalogové sluzby

» Poratlové Feseni (logy, sprdva uZivatelil) vs. mald mapka na
strankach

Mapbender


http://www.mapbender.org/

MapBender

SVIN SOUrCE LOUE KepaosItory

Trac Mapbender Bug and Issues Tracker
Mapbender Mailing Lists and IRC

Report errors &, read How-to

Licensed under GNU GPL

Have a look at the Mapbender users worldwide

and request for an
Mapbender User Online &. If you operate a Mapbender

Mapbender



MapBender

Karte
anzeigen

Spiimer s st nd emet Exploer 7 Uhsberrsch istungsausschiss Datenschutz i,

Mapbender



A dalsi ...

» http://www.deegree.org/

> http://communitymapbuilder.osgeo.org/
» http://mapguide.osgeo.org/

> ...

05/05Geo


http://www.deegree.org/
http://communitymapbuilder.osgeo.org/
http://mapguide.osgeo.org/
http://osgeo.org

A dalsi ...

» http://www.deegree.org/

> http://communitymapbuilder.osgeo.org/
» http://mapguide.osgeo.org/

> ...

http://osgeo.org

'5/05Geo


http://www.deegree.org/
http://communitymapbuilder.osgeo.org/
http://mapguide.osgeo.org/
http://osgeo.org

Obsah

Standardy pro Web GIS
OpenGeospatial Consortium, Inc.
OGC OWS
OGC WMS
OGC WCS
OGC WFS
OGC WPS
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Standardy pro Web GIS
OpenGeospatial Consortium, Inc.




OGC

Mezindrodni, neziskovd, dobrovolna organizace, vytvarejici
standardy prosluzby.

http://opengeospatial.org
1992, Plivodné Open GRASS Foundation

Placené €lenstvi: Principal Membership $55,000 — Individual
Membership $500

Aktudln& 366 ¢lenG, HELP SERVICE - REMOTE SENSING
spol s.r.o., Masaryk University, Brno

[oEcge


http://opengeospatial.org

OGC

http://opengeospatial.org/standards
» OWS — Open Web Services



http://opengeospatial.org/standards

OGC

http://opengeospatial.org/standards
» OWS — Open Web Services
» WMS — Web Mapping Service: poskytovani map



http://opengeospatial.org/standards

OGC
http://opengeospatial.org/standards
» OWS — Open Web Services

» WMS — Web Mapping Service: poskytovani map
» WFS — Web Feature Service: poskytovani vektorovych dat



http://opengeospatial.org/standards

OGC
http://opengeospatial.org/standards
» OWS — Open Web Services
» WMS — Web Mapping Service: poskytovani map
» WFS — Web Feature Service: poskytovani vektorovych dat
» WCS — Web Coverage Service: poskytovani rastrovych dat

[oEcge


http://opengeospatial.org/standards

OGC

http://opengeospatial.org/standards

» OWS — Open Web Services
WMS — Web Mapping Service: poskytovani map
WEFS — Web Feature Service: poskytovani vektorovych dat
WCS — Web Coverage Service: poskytovani rastrovych dat
CSW - Catalogue Service for Web: hledani zdrojii geodat

v
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http://opengeospatial.org/standards

OGC

http://opengeospatial.org/standards
» OWS — Open Web Services

WMS — Web Mapping Service: poskytovani map

WEFS — Web Feature Service: poskytovani vektorovych dat
WCS — Web Coverage Service: poskytovani rastrovych dat
CSW - Catalogue Service for Web: hledani zdrojii geodat
WPS — Web Processing Service: poskytovani procesi (analyz)

v
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http://opengeospatial.org/standards

OGC

http://opengeospatial.org/standards

» OWS — Open Web Services
WMS — Web Mapping Service: poskytovani map
WEFS — Web Feature Service: poskytovani vektorovych dat
WCS — Web Coverage Service: poskytovani rastrovych dat
CSW - Catalogue Service for Web: hledani zdrojii geodat
WPS — Web Processing Service: poskytovani procesi (analyz)

» WMC — Web Map Context: UloZeni a op&tovné nacteni
mapového projektu

v

vV vy VvVYyy
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http://opengeospatial.org/standards

OGC

http://opengeospatial.org/standards

» OWS — Open Web Services
WMS — Web Mapping Service: poskytovani map
WEFS — Web Feature Service: poskytovani vektorovych dat
WCS — Web Coverage Service: poskytovani rastrovych dat
CSW - Catalogue Service for Web: hledani zdrojii geodat
WPS — Web Processing Service: poskytovani procesi (analyz)

v

vV vy VvVYyy

» WMC — Web Map Context: UloZeni a op&tovné nacteni
mapového projektu

» GML — Geographical Markup Language: XML format pro
vektorova data

[Gecge


http://opengeospatial.org/standards

OGC

http://opengeospatial.org/standards

» OWS — Open Web Services
WMS — Web Mapping Service: poskytovani map
WEFS — Web Feature Service: poskytovani vektorovych dat
WCS — Web Coverage Service: poskytovani rastrovych dat
CSW - Catalogue Service for Web: hledani zdrojii geodat
WPS — Web Processing Service: poskytovani procesi (analyz)

» WMC — Web Map Context: UloZeni a op&tovné nacteni
mapového projektu

v

vV vy VvVYyy

» GML — Geographical Markup Language: XML format pro
vektorova data

» KML — Keyhole Markup Language: XML format pro vektorova
data

[Gecge


http://opengeospatial.org/standards

OGC

http://opengeospatial.org/standards
» OWS — Open Web Services
WMS — Web Mapping Service: poskytovani map
WEFS — Web Feature Service: poskytovani vektorovych dat
WCS — Web Coverage Service: poskytovani rastrovych dat
CSW - Catalogue Service for Web: hledani zdrojii geodat
WPS — Web Processing Service: poskytovani procesi (analyz)
» WMC — Web Map Context: UloZeni a op&tovné nacteni
mapového projektu

v

vV vy VvVYyy

» GML — Geographical Markup Language: XML format pro
vektorova data

» KML — Keyhole Markup Language: XML format pro vektorova
data

» GeoRSS — XML format pro vektorovd data

[Gecge
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OGC

http://opengeospatial.org/standards

» OWS — Open Web Services
WMS — Web Mapping Service: poskytovani map
WEFS — Web Feature Service: poskytovani vektorovych dat
WCS — Web Coverage Service: poskytovani rastrovych dat
CSW - Catalogue Service for Web: hledani zdrojii geodat
WPS — Web Processing Service: poskytovani procesi (analyz)

» WMC — Web Map Context: UloZeni a op&tovné nacteni
mapového projektu

v
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» GML — Geographical Markup Language: XML format pro
vektorova data

» KML — Keyhole Markup Language: XML format pro vektorova
data

» GeoRSS — XML format pro vektorovd data

» SLD — Styled Layer Descriptor: Klient si miZe nadefinovat
dobu, v jaké chce data dostat
podobu, v jaké chce data dosta e


http://opengeospatial.org/standards

OGC

http://opengeospatial.org/standards

» OWS — Open Web Services
WMS — Web Mapping Service: poskytovani map
WEFS — Web Feature Service: poskytovani vektorovych dat
WCS — Web Coverage Service: poskytovani rastrovych dat
CSW - Catalogue Service for Web: hledani zdrojii geodat
WPS — Web Processing Service: poskytovani procesi (analyz)

» WMC — Web Map Context: UloZeni a op&tovné nacteni
mapového projektu

v

vV vy VvVYyy

» GML — Geographical Markup Language: XML format pro
vektorova data

» KML — Keyhole Markup Language: XML format pro vektorova
data
» GeoRSS — XML format pro vektorovd data

» SLD — Styled Layer Descriptor: Klient si miZe nadefinovat

dobu, v jaké chce data dostat ‘
podobu, v jaké chce data dosta s


http://opengeospatial.org/standards
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OGC OWS

HTTP GET / HTTP POST

Komunikaéni protokol zaloZen na XML

Ekvivalentni sluzby poskytuje ArcIMS (proprietarni)
http://foo/bar/?service=WMS&request=GetCapabilities

vV v. v v



http://www.bnhelp.cz/ows/crtopo2?service=wms&request=getcapabilities

OGC OWS

HTTP GET / HTTP POST

Komunikaéni protokol zaloZen na XML

Ekvivalentni sluzby poskytuje ArcIMS (proprietarni)
http://foo/bar/?service=WMS&request=GetCapabilities

vV v. v v



http://www.bnhelp.cz/ows/crtopo2?service=wms&request=getcapabilities

OGC OWS

HTTP GET / HTTP POST

Komunikaéni protokol zaloZen na XML

Ekvivalentni sluzby poskytuje ArcIMS (proprietarni)
http://foo/bar/?service=WMS&request=GetCapabilities

vV v. v v



http://www.bnhelp.cz/ows/crtopo2?service=wms&request=getcapabilities
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Standardy pro Web GIS

OGC WMS




OGC WMS

Web Mapping Service — Tvorba map na zdkladé poZadavki klienta

» Vytva¥i mapy — pouze 'nahledy’ na data, nikoliv surova data
jako takova

» Klient specifikuje vrstvy, souf. systém, hrani¢ni soufadnice,
pozadované méfitko, ...

» Vraci se obrazek (PNG, GIF, JPEG)
» GetCapabilities, GetMap, GetFeaturelnfo



http://www.bnhelp.cz/cgi-bin/crtopo2?service=WMS&request=GetMap&LAYERS=sidla,doprava,voda&TRANSPARENT=true&FORMAT=image/gif&EXCEPTIONS=application/nd.ogc.se_xml&VERSION=1.1.1&CRS=EPSG:102067&STYLES=default&SRS=EPSG:102067&BBOX=-746247.116043224,-1042043.8804518601,-743410.7842415096,-1040175.9231272235&WIDTH=1608&HEIGHT=1059
http://www.bnhelp.cz/cgi-bin/crtopo2?request=GetFeatureInfo&BBOX=-782646.7074985557,-1056737.948905952 ,-707011.192786178,-1025481.8546731317&WIDTH=1072&HEIGHT=443&QUERY_LAYERS=obce&INFO_FORMAT=application /vnd.ogc.gml&VERSION=1.1.0&SRS=epsg:102067&LAYERS=obce&X=887&Y=263&

OGC WMS: GetMap

http://bnhelp.cz/ows/crtopo2?. ..

vV VvV vV VvV v Vv VY

v

service=WMS
request=GetMap
LAYERS=sidla,doprava,voda
TRANSPARENT =true
FORMAT=image/gif
VERSION=1.1.1
SRS=EPSG:102067
STYLES=default

BBOX=-746247.116043224,-1042043.8804518601,-
743410.7842415096,-1040175.9231272235

WIDTH=1608

» HEIGHT=1059



http://www.bnhelp.cz/cgi-bin/crtopo2?service=WMS&request=GetMap&LAYERS=sidla,doprava,voda&TRANSPARENT=true&FORMAT=image/gif&EXCEPTIONS=application/nd.ogc.se_xml&VERSION=1.1.1&CRS=EPSG:102067&STYLES=default&SRS=EPSG:102067&BBOX=-746247.116043224,-1042043.8804518601,-743410.7842415096,-1040175.9231272235&WIDTH=1608&HEIGHT=1059

OGC WMS: GetFeaturelnfo

http://bnhelp.cz/ows/crtopo2?. ..

>

>
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request=GetFeaturelnfo

BBOX=-782646.7074985557,-1056737.948905952, -
707011.192786178,-1025481.8546731317

WIDTH=1072

HEIGHT=443

QUERY_LAYERS=obce

INFO_FORMAT =application/vnd.ogc.gml
VERSION=1.1.0

SRS=epsg:102067

X=887

Y=263



http://www.bnhelp.cz/cgi-bin/crtopo2?request=GetFeatureInfo&BBOX=-782646.7074985557,-1056737.948905952 ,-707011.192786178,-1025481.8546731317&WIDTH=1072&HEIGHT=443&QUERY_LAYERS=obce&INFO_FORMAT=application /vnd.ogc.gml&VERSION=1.1.0&SRS=epsg:102067&LAYERS=obce&X=887&Y=263&
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Standardy pro Web GIS

O0GC WCS




OGC WCS

Web Coverage Service — Ziskani originalnich rastrovych dat

» Vraci surova data v pozadovaném formatu, rozlieni, sou¥.
systému

» GeoTIFF (PNG, JPEG, ...)

» GetCapabilities, DescribeCoverage, GetCoverage



http://geo.sazp.sk/cgi-bin/sazp?service=WCS&request=DescribeCoverage&coverage=dem
http://geo.sazp.sk/cgi-bin/sazp?service=WCS&request=getCoverage&crs=epsg:102067&coverage=dem&resx=706&resy=706&format=image/tiff16&bbox=-408034,-1228071,-345240,-1197027
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Standardy pro Web GIS

OGC WFS




OGC WFS

Web Feature Service — Ziskani origindlnich vektorovych dat

» Vraci surova data ve formatu GML

» GetCapabilities, FeatureType, GetFeature GetGmIObject,
LockFeature, Transaction

» MapServer vs. GeoServer



http://www.bnhelp.cz/ows/crwfs_jtsk?SERVICE=WFS&request=describefeaturetype&typename=kraje&version=1.0.0
http://www.bnhelp.cz/ows/crwfs_jtsk?SERVICE=WFS&request=GetFeature&typename=kraje&VERSION=1.0.0&SRS=EPSG:102067&BBOX=-1398271.8195054396,-1396610.9320412078,93271.8195054396,-733389.0679587922
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OGC WPS




OGC WPS

Web Processing Service — Spusténi geo-analyzy na vzdaleném
serveru

» MuiZe béZet i asynchronné
» GetCapabilities, DescribeProcess, Execute

» Typy vstupil a vystupl: LiteralData, ComplexData
(raster-vector), BoundinBoxData



http://apps.esdi-humboldt.cz/cgi-bin/wps/uhul?SERVICE=WPS&request=DescribeProcess&identifier=classify&version=1.0.0
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Data pro Web GIS

» Google Maps



Data pro Web GIS

» Google Maps
» CUZK



Data pro Web GIS

» Google Maps
» CUZK
» Vojensky kartograficky tstav



Data pro Web GIS

» Google Maps

» CUZK

» Vojensky kartograficky tstav
> ...



Inspire

http://www.inspire-geoportal.eu/,
http://www.czinspire.cz

» Infrastructure for Spatial Information

in Europe


http://www.inspire-geoportal.eu/
http://www.czinspire.cz
http://mis.cenia.cz

Inspire

http://www.inspire-geoportal.eu/,
http://www.czinspire.cz

» Infrastructure for Spatial Information in Europe
» Direktiva Evropské rady z r. 2007

>

data sbirdna a vytva¥ena jednou a spravovana na takové
urovni, kde se tomu tak dé&je nejefektivnéji

moZnost bezesvé kombinovat prostorova data z rliznych zdroji
a sdilet je mezi mnoha uZivateli a aplikacemi

prostorova data vytvarena na jedné drovni statni spravy a
sdilena jejimi daldimi drovnémi

prostorovd data dostupna za podminek, které nebudou
omezovat jejich rozsdhlé vyuziti

snadnégjsi vyhledavani dostupnych prostorovych dat,
vyhodnoceni vhodnosti jejich vyuZiti pro dany ucel a
zpf¥istupnéni informace, za jakych podminek je moZné tato
data vyuZit.



http://www.inspire-geoportal.eu/
http://www.czinspire.cz
http://mis.cenia.cz

Inspire

http://www.inspire-geoportal.eu/,
http://www.czinspire.cz

» Infrastructure for Spatial Information in Europe
» Direktiva Evropské rady z r. 2007

>

» Metadata, SDI, ISO 19115, 192139, OGC CSW

data sbirdna a vytva¥ena jednou a spravovana na takové
urovni, kde se tomu tak dé&je nejefektivnéji

moZnost bezesvé kombinovat prostorova data z rliznych zdroji
a sdilet je mezi mnoha uZivateli a aplikacemi

prostorova data vytvarena na jedné drovni statni spravy a
sdilena jejimi daldimi drovnémi

prostorovd data dostupna za podminek, které nebudou
omezovat jejich rozsdhlé vyuziti

snadnégjsi vyhledavani dostupnych prostorovych dat,
vyhodnoceni vhodnosti jejich vyuZiti pro dany ucel a
zpf¥istupnéni informace, za jakych podminek je moZné tato
data vyuZit.



http://www.inspire-geoportal.eu/
http://www.czinspire.cz
http://mis.cenia.cz

Inspire

http://www.inspire-geoportal.eu/,
http://www.czinspire.cz

» Infrastructure for Spatial Information in Europe
» Direktiva Evropské rady z r. 2007

>

» Metadata, SDI, ISO 19115, 192139, OGC CSW

» http://mis.cenia.cz

data sbirdna a vytva¥ena jednou a spravovana na takové
urovni, kde se tomu tak dé&je nejefektivnéji

moZnost bezesvé kombinovat prostorova data z rliznych zdroji
a sdilet je mezi mnoha uZivateli a aplikacemi

prostorova data vytvarena na jedné drovni statni spravy a
sdilena jejimi daldimi drovnémi

prostorovd data dostupna za podminek, které nebudou
omezovat jejich rozsdhlé vyuziti

snadnégjsi vyhledavani dostupnych prostorovych dat,
vyhodnoceni vhodnosti jejich vyuZiti pro dany ucel a
zpf¥istupnéni informace, za jakych podminek je moZné tato
data vyuZit.



http://www.inspire-geoportal.eu/
http://www.czinspire.cz
http://mis.cenia.cz

Inspire

Direktiva neovliviiuje vlastnicka prava vefejnych instituci ani
duSevni vlastnictvi
Clenské staty musi vytvofit sit sluzeb pro

» vyhledavani (klitova slova, klasifikace podle sluzeb, kvalita,

lokace, ...)

> prohlizeni

» stahovanf{

> transformaci
prostorovych dat
Poplatky by mély byt drZzeny na minimu potfebném pro
zachovani kvality spolu s pfiméfenym ziskem.
Datum pfijeti smérnice: 25.4.2007, do 15.5.2009 ji musi
schvdlit ¢lenské staty (faze transpozice), Implementa&ni
pravidla za¢nou vychézet v prib&hu 2010




Inspire Implementaéni pravidla

» Popisuji sluzby pro INSPIRE (vyhledavani, prohlizent,
stahovani, transformace, ...)
» Pteklad mezi INSPIRE Sluzbami a (v&tSinou) OGC OWS

> Potitd s nejnov&jsimi verzemi standardi (GML 3.2, WFS
2.0.0, WPS 1.0.0) - Zasto nejsou zatim ani podporované.
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OpenStreetMap

http://openstreetmap.org
» Svobodna geografickd data viem, kdo je pot¥ebuje
» Mapovani svéta pomoci GPS
» Vlastni format
» Webové (Flash) i dekstopové (Java) ndstroje

» http://openaerialmap.org


http://openstreetmap.org
http://openaerialmap.org

OpenStreetMap

Pfevodniky mezi
PostGIS
ESRI Shapefile

Garmin

v

vV v Y




OpenStreetMap




OpenStreetMap




OpenStreetMap




Jachym Cepicky
jachym@Ies-ejk.cz
http://les-ejk.cz/
http://www.bnhelp.cz
http://osm.org/?lat=50.4&lon=14.2


http://les-ejk.cz/
http://www.bnhelp.cz
http://openstreetmap.org/?mlat=50.4233&mlon=14.255&zoom=16
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