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Outline 

 Introduction 

 Web Map Service (WMS) 

 Styled Layer Descriptors 

 Web Map Service Tiled (WMS-T) 

 Web Feature Service (WFS) 

 Web Coverage Service (WCS) 

 Catalogue Service 

 Web Feature Service Gazetteer (WFS-G, „Gazetteer Service“) 

 Web Coordinate Transformation Service (WCTS) 

 Web Terrain Service (WTS) 

 

 GeoPackage 
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Gebiete 

1. Aviation 

2. Built Environment & 3D 

3. Business Intelligence 

4. Defence & Intelligence (D&I) 

5. Emergency Response & Disaster Management 

6. Energy & Utilities 

7. Geosciences & Environment 

8. Government & Spatial Data Infrastructure 

9. Mobile Internet & Location Services 

10. Sensor Webs 

11. University and Research 

6 

Vgl. http://www.opengeospatial.org/domain 

Business Intelligence 

Domains 2019 
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Abstract Specification  

Implementation 
Specification  

Implementations 

OGC Compliance Testing Portal 

• CSW 
• WCS 
• WFS 
• WMS 

OGC Compliance 
Testing 

Reference 
Implementation 

REQUEST FOR 
COMMENTS (RFC) 

Candidate Standard 
(CS) OGC 

Objective: standardized products for the 
market 

Feedback 

Enhancements 
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Testbed Engineering Reports (ER), 

Change Requests (CR)  

Adaption of ISO Standards is possible 

Implementation/Development of products 



OGC Services 

Web Map Service (WMS) 

Styled Layer Descriptors 

Web Map Service Tiled (WMS-T) 

Web Feature Service (WFS) 

Web Coverage Service (WCS) 

Catalog Service 

Web Feature Service Gazetteer (WFS-G, „Gazetteer Service“) 

Web Coordinate Transformation Service (WCTS) 

Web Terrain Service (WTS) 

WPS 



3dP 

ARML2.0 

Cat: ebRIM App Profile: Earth Observation Products 

Catalogue Service 

CDB 

CityGML 

Coordinate Transformation 

Filter Encoding 

GML in JPEG 2000 

GeoAPI 

GeoPackage 

GeoSciML 

GeoSPARQL 

Geography Markup Language 

GeoRSS 

Geospatial eXtensible Access Control Markup Language (GeoXACML) 

Geospatial User Feedback (GUF) 

GroundwaterML 

i3s 

IndoorGML 

InfraGML 

KML 

Land and Infrastructure 

Location Services (OpenLS) 

Moving Features 

NetCDF 

Observations and Measurements 

Open GeoSMS 

OpenMI 

OpenSearch Geo 

 

Ordering Services Framework for Earth 

Observation Products 

OWS Context 

PubSub 

PUCK 

SWE Common Data Model 

SWE Service Model 

Sensor Model Language 

Sensor Observation Service 

Sensor Planning Service 

SensorThings 

Simple Features 

Simple Features CORBA 

Simple Features OLE/COM 

Simple Features SQL 

Styled Layer Descriptor 

Symbology Encoding 

Table Joining Service 

TimeseriesML (tsml) 

WaterML 

Web Coverage Processing Service 

Web Coverage Service 

Web Feature Service 

Web Map Context 

Web Map Service 

Web Map Tile Service 

Web Processing Service 

Web Service Common 

WKT CRS 

 

OGC-Standards 

http://www.opengeospatial.org/docs/is [2019-07-09] 
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 From the viewpoint of GDI-DE (German SDI Governmental Body): 

 

Relevance of standards/services? 
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 Australia/New Zealand 

 

Relevance of standards/services? II  
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Relevance of standards/services?    III 

 WMS or WFS (2017)? 

https://www.spatineo.com/blog/page/4/  [2019-07-08] 

51% 

31% 

9% 

4% 5% 

OGC Certified Products 
 

WMS IS 1.3.0

WFS IS 1.1.0

WFS InterfacS 2.0

WCS Interface Standard
Corr. 2.0.1

WMTS IS 1.0.0

http://www.opengeospatial.org/resource/products/complia
nt [2019-07-08] 

https://www.spatineo.com/blog/page/4/
https://www.spatineo.com/blog/page/4/
http://www.opengeospatial.org/resource/products/compliant
http://www.opengeospatial.org/resource/products/compliant
http://www.opengeospatial.org/resource/products/compliant
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“The Web, and the Spatial Web, cannot 

depend on proprietary standards." 

[http://www.opengeospatial.org/ogc/faq/openness [2019-07-08]] 
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"Open standards” 

 created in an open, international, participatory. consensus decision 
making industry process - in einem formalen, mitgliederbasierten 
Konsensprozess verabschiedet  

 publicly available, free rights of distribution - frei und öffentlich verfügbar; 

 Unencumbered by patents and other intellectual property; 

 Anyone can download and use the standard(non-discriminatory); 

 No license fees - keine Lizenzgebühren; 

 Vendor and data neutral  - anbieter- und datenneutral ; 

 No single entity controls the standard. 

 Does not discriminate against persons or groups - nicht diskriminierend 

[http://www.opengeospatial.org/ogc/faq/openness [2019-07-08]] 

 

[http://ggim.un.org/documents/Standards%20Guide%20for%20UNGGIM

%20-%20Final.pdf [2019-07-08]] 

http://ggim.un.org/documents/Standards Guide for UNGGIM - Final.pdf
http://ggim.un.org/documents/Standards Guide for UNGGIM - Final.pdf
http://ggim.un.org/documents/Standards Guide for UNGGIM - Final.pdf
http://ggim.un.org/documents/Standards Guide for UNGGIM - Final.pdf
http://ggim.un.org/documents/Standards Guide for UNGGIM - Final.pdf


15 

Profiles 

 proper subsets to improve the ease of implementation of an OGC 
standard to increase interoperability and to improve the ease of 
implementation of standards [2] 

 

 "Profile beschreiben allgemeingültige Festlegungen in Bezug auf die Art 
der Datenbereitstellung. Zu den Daten werden keine inhaltlichen 
Festlegungen getroffen." [1] 

 

[1] Projektgruppe GDI-Standards (2013): AdV-Festlegungen zum Web Feature Service (WFS) 
(AdV-WFS-Profil Version 1.0.0). http://mobile.adv-online.de/AdV-Produkte/Standards-und-Produktblaetter/AdV-
Profile/binarywriterservlet?imgUid=c8060312-b3c1-8541-cc29-56f2072e13d6&uBasVariant=11111111-1111-1111-1111-
111111111111 [2017-11-19] 
[2] after https://en.wikipedia.org/wiki/Web_Feature_Service [2018-02-26] 
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Render Pipeline 
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WMTS 
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OGC Web Services 

 OGC Reference Model: 
OGC Web Services (OWS) are defined using open non-proprietary 
Internet standards; in particular the World Wide Web (WWW) standards 
of HTTP, Uniform Resource Locators (URLs), Content Types and the 
Extensible Markup Language (XML). 

After http://www.opengeospatial.org/standards/orm [2019-07-08] 

http://www.opengeospatial.org/standards/orm
http://www.opengeospatial.org/standards/orm
http://www.opengeospatial.org/standards/orm
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The basic metadata centered approach 
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GetCapabilities  

"Give me your metadata! 

Tell me what you offer!" 



Web Map Service (WMS) 1.3.0 

GetCapabilities 
Service Metadata  - Informationen über die Inhalte und Funktionen des Servers 

GetMap 
map images - Karten in (überwiegend Rasterformaten) 

(JPEG, PNG, SVG, WebCGM, SVG) 

GetFeatureinfo (optional) 
Attribute data of single objects - Informationen über einzelne Objekte innerhalb einer Karte 

 

GDI-DE-
grundlegend 
fundamental 



Web Map Service (WMS) 

GDIDE-
grudlegend 
fundamental 

GetCapabilities 
Service Metadata  - Informationen über die Inhalte und Funktionen des Servers 

GetMap 
map images - Karten in (überwiegend Rasterformaten) 

(JPEG, PNG, SVG, WebCGM, SVG) 

GetFeatureinfo (optional) 
Attribute data of single objects - Informationen über einzelne Objekte innerhalb einer Karte 
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WMS: Overview 

WMS is also published as ISO 19128:2005 
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CRS = coordinate 

reference system 

[pixels] 

Bounding box 

Source: unknown 
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WMS: GetCapabilities request 

 Obtaining meta information – what is offered by the server, how, and 
who is responsible 

http://www.gis-news.de/wms/getmapcap.php? 
VERSION=1.1.1&SERVICE=WMS&REQUEST=GetCapabilities 
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WMS: GetCapabilities-Response and its use 
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WMS: GetMap request to get a portrayal of geodata 

https://rips-gdi.lubw.baden-

wuerttemberg.de/arcgis/services/GDI/GDI_0100007500200036_AGGR/MapServer/WMSServer?

SERVICE=WMS&VERSION=1.3.0&REQUEST=GetMap&CRS=EPSG:31467&BBOX=5372575.4860

247802,3439427.1733092428,5395540.3774968656,3453842.0264943382&WIDTH=476&HEIGHT=

530&LAYERS=0&STYLES=&EXCEPTIONS=XML&FORMAT=image/png&BGCOLOR=0xFEFFFF&T

RANSPARENT=FALSE 

 



Example: GDI_Schutzgebiete_Natur der LUBW 

http://rips-uis.lubw.baden-

wuerttemberg.de/wms/cgi/GDI_SCHUTZGEBIET_NATUR?SERVICE=WMS&REQUEST=GetMap&VERSION=1.1.1&SRS=

EPSG:31467&BBOX=3514000,5454000,3516300,5455000&WIDTH=600&HEIGHT=400&LAYERS=10001,10002,10003,1000

4,10005&FORMAT=image/png&TRANSPARENT=false&EXCEPTIONS=xml  
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Scale? 



Example: GDI_Schutzgebiete_Natur der LUBW 

http://rips-uis.lubw.baden-

wuerttemberg.de/wms/cgi/GDI_SCHUTZGEBIET_NATUR?REQUEST=GetFeatureInfo&VERSION=1.1.

1&SRS=EPSG:31467&BBOX=3514000,5454000,3516300,5456000&WIDTH=600&HEIGHT=400&X=300&Y

=360&Query_Layers=10001&Info_Format=xml&EXCEPTIONS=xml 

3514000, 5454000 

3516300, 5456000 

- 600 - 

- 
4
0
0
 -

 

Von GetCapabilities: 

<Name>10001</Name> 

<Title>Landschaftsschutzgebiet</Title> 

X 

Y 
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WMS: GetFeatureInfo request: Get attribute 
information about single features  

in v 1.3: I, J 
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WMS: GetFeatureInfo 

 http://rips-gdi.lubw.baden-
wuerttemberg.de/arcgis/services/GDI/GDI_0100055600100330/MapServ
er/WMSServer?SERVICE=WMS&VERSION=1.3.0&REQUEST=GetFeatureIn
fo&CRS=EPSG:31467&BBOX=5372575.4860247802,3439427.1733092428,
5395540.3774968656,3453842.0264943382&WIDTH=476&HEIGHT=758&
LAYERS=0&QUERY_LAYERS=0&STYLES=&EXCEPTIONS=XML&FORMAT=im
age/png&INFO_FORMAT=text/html&FEATURE_COUNT=50&I=329&J=445 
[2017-10-23] 



SLD: Styled Layer Descriptors 

GDIDE-
grudlegend 
fundamental 

DescribeTiles 
Ausgabe von Informationen über die Kacheln 

GetTiles 
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SLD: Styled Layer Descriptors 

 Supports WMS 
 

 To define the 
cartographic styling 
of the output - 
Ausgestaltung von 
Karten, die ein 
WMS ausliefert 

 Details: 
http://docs.geoserv
er.org/stable/en/us
er/styling/sld/cook
book/ 

LUPP, M. (2007): Styled Layer Descriptor profile of the Web Map Service Implementation Specification. 

http://portal.opengeospatial.org/files/?artifact_id=22364 [2013-01-29] 

GDI-DE-
grundlegend 
fundamental 
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WMS GetMap with SLD I 

http://gis.ibbeck.de/include/mapserver/mapserv.exe?map=/daten/mapfiles/world/World.map&LAY
ERS=COUNTRY&FORMAT=image%2Fpng&VERSION=1.1.1&TRANSPARENT=TRUE&SLD_BODY=%3C%
3Fxml%20version%3D%221.0%22%20encoding%3D%22utf-
8%22%3F%3E%3CStyledLayerDescriptor%20version%3D%221.0.0%22%20xmlns%3D%22http%3A%
2F%2Fwww.opengis.net%2Fsld%22%20xmlns%3Agml%3D%22http%3A%2F%2Fwww.opengis.net%2
Fgml%22%20xmlns%3Aogc%3D%22http%3A%2F%2Fwww.opengis.net%2Fogc%22%20xmlns%3Axlin
k%3D%22http%3A%2F%2Fwww.w3.org%2F1999%2Fxlink%22%20xmlns%3Axsi%3D%22http%3A%2
F%2Fwww.w3.org%2F2001%2FXMLSchema-
instance%22%20xsi%3AschemaLocation%3D%22http%3A%2F%2Fwww.opengis.net%2Fsld%20http
%3A%2F%2Fschemas.opengeospatial.net%2Fsld%2F1.0.0%2FStyledLayerDescriptor.xsd%22%3E%3C
NamedLayer%3E%3CName%3ECOUNTRY%3C%2FName%3E%3CUserStyle%3E%3CFeatureTypeStyle
%3E%3CRule%3E%3Cogc%3AFilter%3E%3Cogc%3APropertyIsLike%20wildCard%3D%22*%22%20sin
gleChar%3D%22%23%22%20escape%3D%22!%22%3E%3Cogc%3APropertyName%3EContinent%3C
%2Fogc%3APropertyName%3E%3Cogc%3ALiteral%3EAfrica%3C%2Fogc%3ALiteral%3E%3C%2Fogc%
3APropertyIsLike%3E%3C%2Fogc%3AFilter%3E%3CPolygonSymbolizer%3E%3CFill%3E%3CCssParam
eter%20name%3D%22fill%22%3E%235599DD%3C%2FCssParameter%3E%3C%2FFill%3E%3CStroke
%3E%3CCssParameter%20name%3D%22stroke%22%3E%23000000%3C%2FCssParameter%3E%3C%
2FStroke%3E%3C%2FPolygonSymbolizer%3E%3C%2FRule%3E%3C%2FFeatureTypeStyle%3E%3C%2F
UserStyle%3E%3C%2FNamedLayer%3E%3C%2FStyledLayerDescriptor%3E&SERVICE=WMS&REQUES
T=GetMap&STYLES=&EXCEPTIONS=application%2Fvnd.ogc.se_inimage&SRS=EPSG%3A4326&BBOX=
-52,-90,76,38&WIDTH=256&HEIGHT=256 
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WMS GetMap with SLD I 

http://gis.ibbeck.de/ginfo/apps/OLExamples/OL210/
MapServer_SLD_World/world_gis_6beta.asp?LAYERS
=country&FORMAT=image%2Fpng&VERSION=1.1.1&
TRANSPARENT=true&SERVICE=WMS&REQUEST=Get
Map&STYLES=continents&EXCEPTIONS=application%
2Fvnd.ogc.se_inimage&SRS=EPSG%3A4326&BBOX=0
,-90,180,90&WIDTH=256&HEIGHT=256 
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Kritik 

 SLD and Symbology Encoding (SE, 
http://portal.opengeospatial.org/files/?artifact_id=16700) are XML 
encodings. JSON is a more natural choice for web applications, mobile 
applications, and many server-side frameworks. CSS is comfortable for 
many front-end developers. SQL developers (think GeoPackage) want to 
be working with SQL predominantly. 

 SLD and SE are fairly complicated. The documents are long ("verbose") 
and intimidating and compliance is an all-or-nothing affair.  

 Tools are lacking. 

 Lack of extensibility 

http://geopackage.blogspot.de/2017/09/mo

re-on-sld-and-se.html 
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SLD: Kritik 

SLD being used mainly for producing 

offline tiles and thus difficult to reconcile 

with high performance rendering 

Message-ID: <29207f97-4430-dea9-caa0-63a3454e2e57@ecere.com> Date: Tue, 28 Nov 2017 

21:40:12 -0500  

Jérôme Jacovella-St-Louis, lists.opengeospatial.org 

“Styled Layer Descriptor (SLD) and Symbology Encoding (SE) are two related 

OGC standards. They have been around for over a decade but […] they have 

not definitively met their primary purpose - to enable the portrayal of feature 

data in an interoperable way. The most common complaint with these 

standards boils down to one thing - a high barrier to entry. “ [1] 

[1] Views from the chairman of the GeoPackage Standards Working Group 
http://geopackage.blogspot.de/2017/ 
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SLD/SE: Alternativen 

 OSM's MapCSS (http://wiki.openstreetmap.org/wiki/MapCSS) 

 Mapbox CartoCSS bzw. Mapbox Style Specification  (JSON-kodiert) 
(https://www.mapbox.com/mapbox-gl-js/style-spec/) 

 ESRI .lyr (Dokumentation)? 

 QGIS QML styles (http://planet.qgis.org/planet/tag/style/) 
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Web Map Context Standard 

 http://portal.opengeospatial.org/files/?artifact_id=8618  

 ergänzt ebenfalls WMS (1.1.1!), XML-kodiert 

 erlaubt, den Status einer Client-Applikation – insbesondere die 
Konfiguration der aktuellen Kartenansicht inklusive der zugehörigen 
Kartenebenen und Dienste – zu beschreiben, so dass der Status der 
Applikation durch beliebige andere Clients oder zu einem späteren 
Zeitpunkt wiederhergestellt werden kann. 

 http://www.opengeospatial.org/standards/wmc 

 “A Context document includes information about the server(s) providing 
layer(s) in the overall map, the bounding box and map projection shared 
by all the maps, sufficient operational metadata for Client software to 
reproduce the map, and ancillary metadata used to annotate or describe 
the maps and their provenance for the benefit of human viewers. 
A Context document is structured using eXtensible Markup Language 
(XML).” 

GDI-DE-
auslaufend 
expiring 
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Web Map Tile Service (WMS-T 

GDIDE-
grudlegend 
fundamental 

DescribeTiles 
Ausgabe von Informationen über die Kacheln 

GetTiles 
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WMTS: Prinzip 

Quellen: 
Reinhard Zäch, Astrid Feichtner, Michaela Jud, Julia Müller, Hans Rumpfinger  (2015): 

Nutzung von Geodatendiensten 

Leitfaden, http://www.gdi.bayern.de/file/pdf/978/2014-10-
21_Leitfaden_Nutzung_Geodatendienste.pdf  

OpenGIS Web Map Tile Service Implementation Standard, Version 1.0.0 vom 06.04.2010, 

geändert nach http://www.geoportal.hessen.de/portal/fileadmin/user_upload/GDI-
Hessen/GDI/Architekturkonzept_Version_3.0.pdf 
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WMS vs. WMTS 

 Eigene Untersuchung 

 

 

 

 

 

 

 Siehe auch: Testbed 10 Performance of OGC® Services in the Cloud: The 
WMS, WMTS, and WPS cases. 
https://portal.opengeospatial.org/files/?artifact_id=59618 

 Löchl, A.J., Schmid S. (20112): Caching techniques for high-performance 
Web Map Services. https://agile-

online.org/conference_paper/cds/agile_2012/proceedings/papers/paper_loechel_caching_techniques_for_high-
performance_web_map_services_2012.pdf 

https://portal.opengeospatial.org/files/?artifact_id=59618
https://portal.opengeospatial.org/files/?artifact_id=59618
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WMTS: DescribeTiles-Operation 

 allows clients to retrieve service metadata about the tiles that are 
available for a specified subset of (or all of) the tiled layers.  

 

 Describe Tiles code: 

 baseUrl?SERVICE=WMS  

 &VERSION=1.4.0  

 &REQUEST=DescribeTiles  

 &LAYERS=coastlines,roads  

 

http://www.opengeospatial.org/standards/w

mts 
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WMTS: GetTile-Operation  

 Once a client has processed the Capabilities document and the 
WMS_DescribeTilesResponse document of a tiling WMS server, it can begin 
requesting tiles with GetTile requests.  
 

 A GetTile request has the following required parameters (apart from the standard 
SERVICE, VERSION and REQUEST parameters):  

 LAYER  

 STYLE  

 CRS  

 FORMAT  

 any mentioned dimensions  

 SCALE  

 TILEROW  

 TILECOL  
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WMTS: Tile Coordinates 

 

crsX = tileCol * tileSpanX + tileMatrixMinX;  

crsY = tileMatrixMaxY - tileRow * tileSpanY; 
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Tile Servers: Different Naming Schemes for Tiles 

 Google Maps, http://code.google.com/intl/de-
DE/apis/maps/documentation/overlays.html#Google_Maps_Coordinates 

 Microsoft‘s Bing Maps Tile System, http://msdn.microsoft.com/en-
us/library/bb259689.aspx 

 TMS: a variant of Google tile addressing, which is used in open-source 
projects like OpenLayers or TileCache. This system is described in the 
OSGEO Tile Map Service (TMS, 
http://wiki.osgeo.org/wiki/Tile_Map_Service_Specification)  

 

See also/Siehe auch: http://www.maptiler.org/google-maps-coordinates-
tile-bounds-projection/ 

Wendlik V., Karut I., Behr F.-J. (2011): Tiling Concepts and Tile Indexing in Internet Mapping APIs. in: Franz-
Josef Behr, Moses M. Ngigi, Anakkathil Purushothaman Pradeepkumar, M. Zimmermann (Editors, 2011): 
Geoinformation for a better World. Proceedings Applied Geoinformatics for Society and Environment (AGSE 
2011). AGSE Publishing, Karlsruhe, 355 pp., ISBN 978-3-943321-00-5 
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WMTS: Application 

 Sentinal Hub 

 

 

 

 

 Esri 

 

 

 

 So far rarely used, but: 

 

http://www.sentinel-

hub.com/apps/wms/wmts-parameters 

http://sampleserver6.arcgisonline.com/arcgis/rest/services/WorldTimeZones/MapServer/WM

TS?service=WMTS&version=1.0.0&request=gettile&layer=WorldTimeZones&style=default&til

eMatrixSet=default028mm&tileMatrix=1&TileRow=0&TileCol=0&format=image/png 

GDI-DE-
grundlegend 
fundamental 



Web Feature Service (WFS) 
“Getting the raw geographic data” 

INSPIRE-
grundlegend 
fundamental 

GDI-DE-
grundlegend 
fundamental 
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Web Feature Service 

 Enables searching for geospatial data in feature-oriented vector-oriented 
data sources - ermöglicht die Recherche nach raumbezogenen 
Informationen aus beliebigen objekt-orientierten Vektordatenbeständen 

 Supports arbitrary encoding off attribute data - unterstützt beliebige 
Kodierungen von Attributen 

 Delivers GML-encoded geometries - stellt die Geometrie der Objekte im 
Format GML zur Verfügung 

 Supports retrieval of attribute data - zur reinen Sachdatenrecherche 
geeignet (z. B. Gazetteer) 

 „WMS = images“            in contrary to               „WFS = Data“ 

VRETANOS, P. A. (ed.) (2010a): OpenGIS Web Feature Service 2.0 Interface Standard 

(also ISO 19142). http://portal.opengeospatial.org/files/?artifact_id=39967 [2012-12-04] 
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WFS: Varianten 

WFS-Dienstklassentyp Operationen 

Simple WFS GetCapabilities, DescribeFeatureType, ListStoredQueries, 
DescribeStoredQueries und GetFeature (nur über 
StoredQuery) 

Basic WFS  wie Simple WFS, zusätzlich GetPropertyValue und GetFeature 
mit Query action 

Transactional WFS  wie Basic WFS, zusätzlich Transaction 

Locking WFS  wie Transactional WFS, zusätzlich eine der Operationen 
GetFeatureWithLock oder LockFeature 

Relevant Standards - Relevante Normen: 
 
• ISO 19142 - Web Feature Service 2.0 
• ISO 19143 - Filter Encoding Standard 2.0 
• ISO 19136 - Geography Markup Language 3.2 



51 

WFS: Operations 

 GetCapabilities: provides metadata about the service, ist organisation, and the 
operations and an overview about the feature-types - liefert Metadaten zu den 
Operationen, die ein bestimmter Server anbietet, und auf Datenebene Metadaten 
zu den vom Server angebotenen Feature-Typen. 

 DescribeFeatureType: provides XSD schema/data model about a single feature-
type generiert ein XML-Schema-Dokument, das vom Dienst angebotene Feature-
Typen als XSD-Dokument beschreibt. 

 GetPropertyValue: provides values of specific feature properties - Werte 
ausgewählter Feature-Eigenschaften können auf der Basis von vom Client 
festgelegten Abfrageeinschränkungen abgerufen werden. 

 GetFeature: delivers data of features based on selection criteria provided. Erlaubt 
den Abruf von Feature-Instanzen auf der Basis von vom Client festgelegten 
Abfrageeinschränkungen. Wie auch GetPropertyValue können mit Hilfe eines 
Filterausdrucks kodierte Abfrageprädikate räumliche, zeitliche und thematische 
Einschränkungen umfassen. 

 GetFeatureWithLock: similar to GetFeature, but referenced features are locked to 
enable transaction - verhält sich genauso wie die Operation „GetFeature“, jedoch 
werden alle von der Operation identifizierten Feature-Instanzen im Voraus gegen 
anstehende „Transaction“-Operationen gesperrt. 
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WFS: Operations II 

 LockFeature: Features can be locked Feature-Instanzen können im Voraus gegen 
anstehende „Transaction“-Operationen gesperrt werden. 

 Transaction: ermöglicht das Erzeugen, Modifizieren, Ersetzen und Löschen 
persistenter Feature-Instanzen aus dem zugrunde liegenden opaken 
Datenspeicher. 

 CreateStoredQuery: persistente parametrisierte Abfrageausdrücke können von 
Anwendern so definiert und von einem WFS vorgehalten werden, dass der 
Ausdruck wiederholt – und möglicherweise mit unterschiedlichen 
Parameterwerten – aufgerufen kann. 

 DropStoredQuery: gespeicherte Abfrage kann aus Dienst entfernt werden. 

 ListStoredQueries: Client erhält Liste der vom Server angebotenen gespeicherten 
Abfrageausdrücke. 

 DescribeStoredQuery: Client kann Beschreibung eines gespeicherten 
Abfrageausdrucks beziehen (Liste von Eingabeparametern der Abfrageausdrücke 
sowie den zurückgegebenen Feature-Typ der gespeicherten Abfrage) 
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WFS:GetCapabilities 

http://geoserv.weichand.de:8080/geoserver/wfs? 

service=WFS 

&version=1.1.0 

&request=GetCapabilities 

XML-encoded service metadata 
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 Section I & II: "Administrative Metadata" 

WFS:GetCapabilities: Service metadata 
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WFS:GetCapabilities: Service metadata 

 Section III: " Operations Metadata" 
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WFS:GetCapabilities: Service metadata 

 Section III: "Operations Metadata" 
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WFS:GetCapabilities: Service metadata 

 Section III: "Operations Metadata" 
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WFS:GetCapabilities: Service metadata 

 Section III: "Operations Metadata" : GetFeature 
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WFS:GetCapabilities: Service metadata 

 Section IV: "FeatureTypeList" 

5 different 

types 
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WFS:GetCapabilities: Service metadata 

 Section IV: "FeatureTypeList" 

Administrative 

metadata 

Supported spatial 

reference systems 

Bounding Box 

Link to "Data 

Metadata" 

Like 

• Gauss- 

Krüger 

• WGS 84 

• UTM 
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WFS:GetCapabilities: Service metadata 

 Section IV: "FeatureTypeList" : Linked metadata about the data 
according ISO 19115 

Administrative 

metadata 

Link to "Data 

Metadata" 

Like 

• Gauss- 

Krüger 

• WGS 84 

• UTM 
http://geoportal.bayern.de/csw/bvv?REQUEST=GetRecordById&VERSI

ON=2.0.2&service=CSW&outputschema=csw:IsoRecord&elementsetname

=full&ID=bf9ff4ed-62c7-4935-9318-d5251108acc3 
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WFS:GetCapabilities: Service metadata 

 Section IV: "FeatureTypeList" : Linked metadata about the data 
according ISO 19115 

namespaces 

> 700 lines of metadata 

according to ISO 19115 
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WFS: DescribeFeatureType 

 Delivers the data model of a single feature type encoded in XML Schema 
Description Laguage (XSD) 

http://geoserv.weichand.de:8080/geoserver/wfs?service=WFS&version

=1.1.0&request=DescribeFeatureType&typeName=bvv:gmd_ex 
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WFS: DescribeFeatureType 
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WFS: GetFeature 

 All elements of a single Feature Types 

http://example.com/geoserver/wfs?service=wfs&version=2.0.0& 

request=GetFeature&typeNames=namespace:featuretype  

http://example.com/geoserver/wfs?service=wfs&version=2.0.0& 

request=GetFeature&typeNames=namespace:featuretype&featureID=feature  

http://example.com/geoserver/wfs?service=wfs&version=2.0.0& 

request=GetFeature&typeNames=namespace:featuretype&count=N  

http://example.com/geoserver/wfs?service=wfs&version=2.0.0& 

request=GetFeature&typeNames=namespace:featuretype&propertyName=attri

bute  

http://example.com/geoserver/wfs?service=wfs&version=2.0.0& 

request=GetFeature&typeNames=namespace:featuretype&bbox=a1,b1,a2,b2  

 Elements of a single Feature Types, with restrictions 
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WFS: GetFeature 

 All elements of a single Feature Types 

http://geoserv.weichand.de:8080/geoserver/wfs?service=WFS&version

=2.0.0&request=GetFeature&typeNames=bvv:gmd_ex&srsName=EPSG:31468

&bbox=4450407.80325,5324432.56981,4481624.47895,5346224.56688,EPS

G:31468&OutputFormat=GML3&COUNT=10  
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WFS: GetFeature – GML encoded, SRS=31468 

 All elements of a single Feature Types 

Spatial 

Reference 

System 
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WFS: GetFeature – GML encoded, SRS=4326 

Spatial 

Reference 

System 
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WFS: Link between FeatureType and GetFeature 
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WFS: GetFeature – encoded as JSON 

http://geoserv.weichand.de:8080/geoserver/wfs?service=WFS&version

=2.0.0&request=GetFeature&typeNames=bvv:gmd_ex&srsName=EPSG:31468

&bbox=4450407.80325,5324432.56981,4481624.47895,5346224.56688,EPS

G:31468&OutputFormat=JSON&COUNT=10  



71 

WFS: GetFeature – encoded as CSV 

http://geoserv.weichand.de:8080/geoserver/wfs?service=WFS&version

=2.0.0&request=GetFeature&typeNames=bvv:gmd_ex&srsName=EPSG:31468

&bbox=4450407.80325,5324432.56981,4481624.47895,5346224.56688,EPS

G:31468&OutputFormat=CSV&COUNT=10  

Geometries 

encoded as WKT 
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WFS: GetPropertyValue 

 Provides property values of one property of a certain feature type - Liefert 
die Eigenschaftswerte einer Eigenschaft der Elemente eines Feature Types 

http://geoserv.weichand.de:8080/geoserver/wfs?service=WFS&version=2.0.0&re

quest=GetPropertyValue&typeNames=bvv:gmd_ex&srsName=EPSG:4326&&Out

putFormat=GML3&COUNT=20&valueReference=bez_gem 
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WFS: CreateStoredQuery 

 Storing a query on the server - „Ablegen“ einer Abfrage auf dem Server 

<wfs:CreateStoredQuery service='WFS' version='2.0.0' 

xmlns:wfs='http://www.opengis.net/wfs/2.0' 

xmlns:fes='http://www.opengis.org/fes/2.0' 

xmlns:gml='http://www.opengis.net/gml/3.2' 

xmlns:topp='http://www.openplans.org/topp'>  

<wfs:StoredQueryDefinition id='myStoredQuery'>  

<wfs:Parameter name='AreaOfInterest' type='gml:Polygon'/>  

<wfs:QueryExpressionText returnFeatureTypes='topp:states' 

language='urn:ogc:def:queryLanguage:OGC-

WFS::WFS_QueryExpression' isPrivate='false'> <wfs:Query 

typeNames='topp:states'>  

<fes:Filter>  

<fes:Within>  

 <fes:ValueReference>the_geom</fes:ValueReference> 

 ${AreaOfInterest}  

</fes:Within>  

</fes:Filter>  

</wfs:Query>  

</wfs:QueryExpressionText>  

</wfs:StoredQueryDefinition>  

</wfs:CreateStoredQuery> 
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Sent via HTTP POST 
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WFS: GetPropertyValue 

 Provides property values of one property of a certain feature type - Liefert 
die Eigenschaftswerte einer Eigenschaft der Elemente eines Feature Types 

http://geoserv.weichand.de:8080/geoserver/wfs?service=WFS&version=2.0.0&req

uest=ListStoredQueries 



75 

WFS: Profile of the German Surveying Agencies - AdV-
Profil 

 Technical details were defined by the German surveying authorities as 
part of the German SDI efforts. 

 Technische Details sind innerhalb der AdV präzisiert, um die 
länderübergreifende Interoperabilität der Geobasisdaten in der nationalen 
Geodateninfrastruktur GDI-DE zu wahren. [1] 

[1] Projektgruppe GDI-Standards (2013): AdV-Festlegungen zum Web Feature Service (WFS) 
(AdV-WFS-Profil Version 1.0.0). http://mobile.adv-online.de/AdV-Produkte/Standards-und-Produktblaetter/AdV-
Profile/binarywriterservlet?imgUid=c8060312-b3c1-8541-cc29-56f2072e13d6&uBasVariant=11111111-1111-1111-1111-
111111111111 [2017-11-19] 



Filter Encoding (FE) 

   

 

INSPIRE-
grundlegend 
fundamental 

GDI-DE-
grundlegend 
fundamental 
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Filter Encoding (FE) 

 Filters  

 are used to select features or other objects.  

 similar in functionality to the SQL “WHERE” clause.  

 Are specified using conditions. 

 

 

 The Filter Encoding language uses an XML-based syntax. 

INSPIRE-
grundlegend 
fundamental 

GDI-DE-
grundlegend 
fundamental 
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FE examples 
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http://demo.mapserver.org/cgi-bin/wfs?&VERSION=1.0.0&SERVICE=WFS 

  &REQUEST=GetFeature&TYPENAME=cities&Filter=<Filter> 

  <PropertyIsGreaterThan><PropertyName>POPULATION</PropertyName> 

  <Literal>10000000</Literal></PropertyIsGreaterThan></Filter> 

http://demo.mapserver.org/cgi-bin/wfs?&VERSION=1.0.0&SERVICE=WFS 

  &REQUEST=GetFeature&TYPENAME=cities&Filter=<Filter> 

  <Intersects><PropertyName>Geometry</PropertyName> 

  <gml:Polygon><gml:outerBoundaryIs><gml:LinearRing> 

  <gml:coordinates>135.5329,34.6624 135.4921,34.8153 135.3673,34.7815 

  135.3800,34.6216 135.5361,34.6210 135.5329,34.6624</gml:coordinates> 

</gml:LinearRing></gml:outerBoundaryIs></gml:Polygon></Intersects></Filter> 



79 

Data provision using ATOM-Feeds 

 For Download-Services, using XML encoding 

http://inspire-

geoportal.ec.europa.eu/demos/ccm/democcmdownlo

adservice.atom.en.xml 



Web Coverage Service (WCS) 

BAUMANN, P. (2010): OGC® WCS 2.0 Interface Standard – Core.  
http://portal. opengeospatial.org/files/?artifact_id=41437 (2012-12-09) 

GDI-DE-
grundlegend 
fundamental 
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What are coverages? 

 Grid coverages have a domain comprised of regularly spaced locations 
along 0, 1, 2, or 3 axes of a spatial coordinate reference system.  

 … may also have a time dimension, which may be regularly or irregularly 
spaced.  

 A coverage defines, at each location in the domain, a set of fields that 
may be scalar-valued (such as elevation), or vector-valued (such as 
brightness values in different parts of the electromagnetic spectrum).  

 These fields (and their values) are known as the range of the coverage.  O
p
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WCS 

 For Phenomena with spatial variability  

 Similar to WMS, but we receive usually raster data (not images!), which can 
be evaluates and further processed 

 Operations: 

 GetCapabilities: delivers XML-encoded description of service properties 
and datasets 

 DescribeCoverage: delivers XML-encoded description of coverages (i.e. 
their position n space and time), 

 GetCoverage: delivers a c overage (or a subset), in original format or 
converted in a suitable binary data format 

 GeoTIFF <http://www.remotesensing.org/geotiff/geotiff.html> 

 HDF-EOS <http://www.hdfeos.org> 

 NITF <http://www.ismc.nga.mil/ntb/baseline/1999.html> 

 CF-NetCDF http://www.cgd.ucar.edu/cms/eaton/cf-metadata 
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WCS: GetCapabilities 

The GetCapabilities request returns the XML-encoded Capabilities 
document, that gives general information to the WCS Server. Especially if 
you use the WCS Server for the first time, the GetCapabilities documents is 
helpful to see what the service offers. 

 Service Identification: General information about the Web Coverage 
Service and WCS profiles it supports 

 Service Provider: Name and contact details about the service and data 
provider 

 OperationsMetadata: Supported WCS operations of the service 

 ServiceMetadata: Supported format encodings and interpolations 
methods of the service 

 Contents: Available data sets  
of the service 

http://earthserver.ecmwf.int/rasdaman/ows?serv

ice=WCS&version=2.0.1&request=GetCapabiliti

es 
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WCS: DescribeCoverage 

 request returns a CoverageDescription document, that contains the 
metadata of a dataset encoded in XML. 
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http://www.opengeospatial.org/standards/wcs 
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Practise 

 Analyse the following UML diagrams: 
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Exercise 

 Analyse the WCS implementation Rasdaman 
(http://www.rasdaman.org/wiki/Standards) 

 Analyse 
http://iceds.ge.ucl.ac.uk/cgi-
bin/icedswcs?SERVICE=WCS&VERSION=1.0.0&REQUEST=GetCapabilities 
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Minimal GetCoverage Request 

 KVP encoded 

 

 

 

 XML encoded 
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A longer GetCoverage request 
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Web Coverage Processing Service (WCPS) Language 
Interface Standard 

 http://portal.opengeospatial.org/files/?artifact_id=32319 

 defines a language for filtering and processing of multi-dimensional raster 
coverages, such as sensor, simulation, image, and statistics data.  

 

 Example:  2m air temperature in Kelvin for Italy for 15 January 1999 at 12 
UTC encoded as csv 

 
http://earthserver.ecmwf.int/rasdaman/ows?service=WCS&version=

2.0.1&request=ProcessCoverages&query=for c in (temp2m) return 

encode(c[Lat(35.4:47.1), Long(6.6:18.5),ansi("1999-01-

15T12:00")],"csv") 

http://portal.opengeospatial.org/files/?artifact_id=32319
http://portal.opengeospatial.org/files/?artifact_id=32319


Catalogue Service for the Web (CSW) 
 

OGC-CSW OpenGIS® Catalogue Service Specification 2.0.2 - ISO Metadata Application 
Profile, Version 1.0 

INSPIRE-
grundlegend 
fundamental 

GDI-DE-
grundlegend 
fundamental 
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CSW 

 implementation spezification (IS) from OGC 
(http://www.opengeospatial.org/standards/cat) 

 Metadata: For the publication of information about geospatial data, 
services, and applications in a Spatial Data Infrastructure 

 Operations:  

 GetCapabilities,  

 DescribeRecord,  

 GetRecords und GetRecordById  

 

 Transactions 

 

 HarvestResource: Übertragen von Metadaten von einem externen 
Katalogdienst (CSW) in den eigenen. 
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Sequence while using a catalogue service 
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GetRecords – Structure of the response 

<?xml version="1.0" encoding="UTF-8"?> 

<csw:GetRecordsResponse 

xmlns:csw="http://www.opengis.net/cat/csw/2.0.2"> 

<csw:SearchStatus timestamp="2009-10-02T09:50:03" /> 

<geonet:Summary 

xmlns:geonet="http://www.fao.org/geonetwork" 

count="29" type="local"> 

... 

</geonet:Summary> 

<csw:SearchResults numberOfRecordsMatched="29" 

numberOfRecordsReturned="10" elementSet="full" 

nextRecord="11"> 

... 

</csw:SearchResults> 

</csw:GetRecordsResponse> 

Quelle: Bundesamt für Landestopografie swisstopo 
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GetRecords – SearchResults 

<csw:SearchResults numberOfRecordsMatched="29" 

numberOfRecordsReturned="10" elementSet="full" 

nextRecord="11"> 

<csw:Record xmlns:ows="http://www.opengis.net/ows" 

xmlns:geonet="http://www.fao.org/geonetwork" 

xmlns:gmd="http://www.isotc211.org/2005/gmd" 

xmlns:srv="http://www.isotc211.org/2005/srv" 

xmlns:gco="http://www.isotc211.org/2005/gco" 

xmlns:dct="http://purl.org/dc/terms/" 

xmlns:dc="http://purl.org/dc/elements/1.1/"> 

<dc:identifier>74829836-efa2-4c93-8156-54637543fe86 

</dc:identifier> 

<dc:title>Inventaire fédéral des...</dc:title> 

<dc:subject>Fauna</dc:subject> 

<dct:abstract>Mit der Änderung der...</dct:abstract> 

</geonet:info> 

</csw:Record> 

... 

</csw:SearchResults> 
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 Coordinate Transformation Service Standard 
(WCTS)  

http://www.opengeospatial.org/standards/ct 

GDI-DE 
unter 
Beobachtung 
under 
observation 
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WCTS 

 Different geodata have to 
be combined - Geodaten 
aus verschiedenen Quellen 
müssen oft 
zusammengeführt werden  

 WCTS allows 
transformation of 
coordinates between 
different spatial refernce 
systems - ein Webservice, 
der auf Grundlage von 
festgelegten 
Transformationsparameter
n Koordinaten zwischen 
Referenzsystemen 
umrechnet, z.B. UTM -> GK 

 



98 

Beispieloperation 

 

http://www.opencts.org/transform?service=wcts&request=transform&sourcecr

s=4120&target=4230coords=1,2,100 



Web Terrain Service (WTS) 
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 Ähnlich WMS, ermöglicht statische 3D-Visualisierung von Geodaten in 
einer perspektivischen dreidimensionalen Ansicht 

 Anwendungsgebiete: Geologie, Tourismus, Standortplanung, 
Raumsimulation und Stadtmarketing 

Quelle: gdi.de – Geodienste im Internet 
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Web View Service (WVS) 

 vereint Konzepte des Web Terrain Service (WTS) und des Web 3D Service 
(W3DS).  

 Ein Web 3D Service liefert dreidimensionale vektorielle Geodaten in 
einem vorgegebenen geografischen Bereich. Die Darstellung des 3D-
Szenengrafen wird von einem Client berechnet, indem die Rohdaten des 
Szenengraphen in Mediendaten umgewandelt werden. Dadurch wird eine 
Szene interaktiv. 

GDI-DE 
unter 
Beobachtung 
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3D Portrayal Service (3DPS) 

 "Der 3D Portrayal Service ist ein sich in Entwicklung befindender OGC 
Standard zur Visualisierung von 3D Geodaten. Was der WebMap Service 
für 2D Karten ist, soll für 3D Geodaten der 3D Portrayal Service werden. 
Die 3D Portrayal Standard Working Group wurde im Januar 2013 
gegründet. Die Entwicklung basiert auf den vorgeschlagenen Entwürfen 
des Web3D Service sowie des WebViewService." 

http://www.coors-online.de/standards/3d-

portrayal-service/ 

Zum Weiterlesen: http://www.coors-online.de/wp-content/uploads/2013/09/3D-

Portrayal.pdf 

http://…/W3DS?service=w3ds&version=0.3.0&request=getScene&format=model/vrml&srs=

EPSG:31467&layers=Stuttgart, DTMStuttgart&styles=existing, 

textured_ortho&bbox=3513457.18,5405923.0 

7,3515017.9,5407735.43&exceptions=text/xml 



Sensor Web Enablement (SWE) 

GDI-DE-
grundlegend 
fundamental 



Sensor Web Enablement (SWE) 
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Sensors 

 Sensor networks: consist of small sensors (nodes) - bestehen aus kleinen 
bis kleinsten Sensoren (Sensorknoten)  

 Sensor: a fixed or mobile device, module, or subsystem whose purpose is 
to detect events or changes in its environment and send the information 
to other devices 

 Examples: Light, motion, temperature, magnetic fields, gravity, humidity, 
moisture, vibration, pressure, electrical fields, sound, and other physical 
aspects of the external environment 

 Measurement directly  (in situ) or from remote (remote sensor)  

 High variety: leads to variety in the data models. 

 Fields of application: Air quality, radioactivity, earth movements, flood 
protection, deformation analysis, traffic, climate… 



106 

OGC's Sensor Web Enablement-Initiative (SWE) 

 enable developers to make all types of sensors, transducers and sensor 
data repositories discoverable, accessible and usable via the Web. 

 Sensor systems and sensors shall be findable, queryable and manageable 
through the Internet (JIRKA 2013) : 

 Search for sensors, sensor systems, observations and measurement 
processes 

 Description of capabilities of a sensor and of the quality of 
measurements 

 Access to sensor parameters 

 Control of sensors in order to perform certain measurements  

 Retrieval of sensor measurement results (realtime and for certain 
periods of time) 

 Subscription to alerts based on measurement values and thresholds 

 Spatial! ---> SensorWeb = Part of a Spatial Data Infrastructure (SDI)  

 



Sensor Observation Service (SOS) 

GDI-DE-
grundlegend 
fundamental 
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 collection, maintenance and publishing of monitoring observations -  
gemeinsames Modell für Sensoren und Sensorsystem, das nicht 
bereichsspezifisch ist und ohne vorherige Kenntnisse von 
bereichsspezifischen Anwendungsschemata genutzt werden kann.  

 observation: an estimation of the value of a certain property of an object 
(entity) to be observed, derived using a specific procedure, defined by 

 eventTime – time of the measurement 

 featureOfInterest – observed object (entity) 

 observedProperty  

 procedure – how was the measurement performed 
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Operations 

 GetCapabilities - SOS Service Metadaten  

 GetObservation – access to oberservations using spatial-time query 
(filter) 

 DescribeSensor - Informations about the sensors, their procedures and 
platforms using SensorML 

 Optional:  

 GetResult,  

 GetFeatureOfInterest, GetFeatureOfInterestTime,  

 DescribeFeatureofInterest,  

 DescribeObservationType,  

 DescribeResultModel,  

 Register Sensor,  

 InsertObservation. 
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Sensor Planning Service (SPS Version 1.0 ) 

 A standardisierte interface for sensors which can be tasked/parametrized  

 to determine the feasibility of a sensor planning request;  

 to submit and reserve/commit such a request;  

 to inquire about the status of such a request; to update or cancel 
such a request;  

 to request information about other OGC Web services that provide 
access to the data collected by the requested task 

 

 Sensor types: 

 Real sensors (i.e. fine dust sensor, camera, …),  

 Virtual sensors, like output of models. 

 
http://www.opengeospatial.org/standards/sps http://my5cent.spdns.de/de/sensor-planning-service-
version-10 
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SPS: Operationen 

 GetCapabilities: Liefert Dokument mit einer ausführlichen Beschreibung des 
Dienstes und der angeschlossenen Sensoren. 

 DescribeTasking: Auskunft über Parametrierungsmöglichkeiten des Sensors 
(Wertebereiche, Maßeinheiten,  verpflichtendfe/optionale Werte) 

 Submit: (neue) Werte an SPS übermitteln 

 DescribeResultAccesss: Beschreibung, wo das Ergebnis dieses Prozesses nach 
der Abarbeitung abgeholt werden kann (SOS oder Link zu Datei) 

 GetFeasibility:  Informationen, ob Sensor für neue Aufgaben bereit (optional) 

 GetStatus:  Informationen über Stand der Abarbeitung einer Aufgabe  
(optional) 

 Update:  einem Sensor neue Werte übergeben (optional) 

 Cancel:  Abbruch einer Operation  (optional) 

http://my5cent.spdns.de/de/sensor-planning-service-version-10 
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OGC Sensor Model Language 
(SensorML Version 1.0.0) 

 "to provide a robust and semantically-tied means of defining processes 
and processing components associated with the measurement and post-
measurement transformation of observations. This includes sensors and 
actuators as well as computational processes applied pre- and 
postmeasurement. " 

GDI-DE 
optional 

http://www.opengeospatial.org/standards/sensorml 



Web Processing Service (WPS) 

GetCapabilities 

DescribeProcess 
liefert eine Beschreibung eines Prozesses 

Execute 
Start der Prozessausführung 

GDI-DE-
grundlegend 
fundamental 
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Web Processing Service (WPS) 

 Processes for geodata canbe described, published and executed. 

 A service can offer multiple processes 

 Process: abstract processing unit (Black Box) 

 Receiving well-defined input parameters. 

 Delivering well-defined output parameters after execution 

 Process chains: combinations of processes are defined and offered as a 
service. 

"„… provides rules for standardizing how inputs and outputs (requests and 

responses) for geospatial processing services, such as polygon overlay.  

The standard also defines how a client can request the execution of a 

process, and how the output from the process is handled. It defines an 

interface that facilitates the publishing of geospatial processes and clients’ 

discovery of and binding to those processes. The data required by the WPS 

can be delivered across a network or they can be available at the server." 

http://www.opengeospatial.org/standards/wps [2019-07-10] 
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Vorteile 

 "Da WPS zentral von GIS-Servern bereitgestellt werden, können sie aus 
beliebigen Anwendungen angesprochen werden, sofern diese die WPS-
Schnittstelle enthalten." 

 Ressourcenschonung: Da die Prozessierung auf dem GIS-Server erfolgt, 
werden die Ressourcen des Clients nur zur Ergebnispräsentation 
beansprucht. Dadurch sind WPS besonders für mobile GIS-Anwendungen 
geeignet. 

 ´ermöglicht offene, flexible Architektur 

Hofmann C. (2010): Einführung in Web Processing Services. http://www4.lubw.baden-

wuerttemberg.de/servlet/is/69649/ [2016-11-25] 

Vollmer, T./Saler, H./Fraißl, Th.: (2014): Innovativ, performant und flexibel - Über die Entwicklung 

von Web Processing Services und deren Einsatzmöglichkeiten in der Flurneuordnung Baden-

Württemberg. Mitteilungen des DVW Baden-Württemberg, Nr. 1/2014  
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Composition and Execution of a Workflow 

 "Geoprocessing Workflows integrate data and services in an 
interoperable way, where each part of the workflow is responsible for 
only a specific task, without being aware of the general purpose of the 
workflow. Due to the distributed nature of geographic data, 
geoprocessing workflows provide flexible means of processing highly 
distributed and complex data for a wide variety of uses." (OGC Reference 
Model) 
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Operationen 

 GetCapabilities: Metadatenabruf über den Dienst. Dies sind z.B. 
Kurzbeschreibungen zu allen verfügbaren WPS. 

 DescribeProcess: liefert eine Beschreibung eines Prozesses, wie z. B. 
Informationen zu Eingabe- und Rückgabeparametern eines bestimmten 
WPS, z.B. deren Datentyp oder Multiplizität. 

 Execute: Start der Prozessausführung mit übergebenen Eingabedaten 

http://foo.bar/foo?  

   Request=DescribeProcess&  

   Service=WPS&  

   Version=1.0.0&  

   Language=en&  

   Identifier=intersection,union  
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DescribeProcess (Example response) 

 

http://geoprocessing.info/schemas/wps/1.0/examples/40_wpsDe

scribeProcess_response.xml 
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CityGML 

 http://www.opengeospatial.org/standards/citygml 

 and 

 https://www.citygml.org/ 

 

 an open standardized data model and exchange format to store digital 3D 
models of cities and landscapes.  

 application schema for GML3 

http://www.opengeospatial.org/standards/citygml
http://www.opengeospatial.org/standards/citygml
https://www.citygml.org/
https://www.citygml.org/
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https://portal.opengeospatial.org/files/?artifact_id=47842 [2017-12-13] 

https://portal.opengeospatial.org/files/?artifact_id=47842
https://portal.opengeospatial.org/files/?artifact_id=47842
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https://portal.opengeospatial.org/files/?artifact_id=47842 [2017-12-13] 

https://portal.opengeospatial.org/files/?artifact_id=47842
https://portal.opengeospatial.org/files/?artifact_id=47842
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LOCATION SERVICE IMPLEMENTATION 
SPECIFICATION 

Dieser Route Service berechnet unter Berücksichtigung verschiedener 
Kriterien (z. B. Wegpunkte) Routen zwischen Start- und Endpunkt und 

liefert diese z. B. als XML-Repräsentation aus. 

GDI-DE-
grundlegend 
fundamental 
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 specifies interfaces that enable companies in the Location Based Services 
(LBS) value chain to “hook up” and provide their pieces of applications 
such as  

 emergency response […],  

 personal navigator, traffic information service, travel directions,  

 proximity service (like restaurant or friend finder,  

 mobile field service,  

 These applications are enabled by interfaces that implement OpenLS 
services such as a Directory Service, Gateway Service, Geocoder Service, 
Presentation (Map Portrayal) Service and others." 

http://www.opengeospatial.org/standards/ols [2019-07-10] 

http://www.opengeospatial.org/standards/ols
http://www.opengeospatial.org/standards/ols
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Well-known text representation of coordinate 
reference systems (WKT CRS) 

 "This Standard provides an updated version of WKT representation of 
coordinate reference systems that follows the provisions of ISO 
19111:2007 and ISO 19111-2:2009. It extends the earlier WKT to allow for 
the description of coordinate operations.  

 … defines the structure and content of well-known text strings. It does not 
prescribe how implementations should read or write these strings. " 

http://www.opengeospatial.org/standards/wkt-crs [2019-07-10] 

http://www.opengeospatial.org/standards/wkt-crs
http://www.opengeospatial.org/standards/wkt-crs
http://www.opengeospatial.org/standards/wkt-crs
http://www.opengeospatial.org/standards/wkt-crs
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WKT CRS Example 

GCENCRS["JGD2000", 

  DATUM["Japanese Geodetic Datum 2000", 

    ELLIPSOID["GRS 1980",6378137,298.257222101]], 

  CS[Cartesian,3], 

  AXIS["X",geocentricX], 

  AXIS["Y",geocentricY], 

  AXIS["Z",geocentricZ], 

  LENUNIT["metre",1.0], 

  SCOPE["Geodesy, topographic mapping and cadastre"], 

  AREA["Japan"],BBOX[17.09,122.38,46.05,157.64],TIMEEXTENT[2002-

04,2011-10-31], 

  ID["EPSG",4946,URI["urn:ogc:def:crs:EPSG::4946"]], 

  REMARK["注：JGD2000ジオセントリックは現在JGD2011に代わりました。"]] 

https://portal.opengeospatial.org/files/?artifact_id=54797 [2019-07-10] 

https://portal.opengeospatial.org/files/?artifact_id=54797
https://portal.opengeospatial.org/files/?artifact_id=54797
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GeoPackage „the Shape File of the future“ [1] 

 an open, standards-based, platform-independent, portable, self-
describing, compact format for transferring geospatial information in a 
SQLite container 

 Comprising table definitions, integrity assertions, format limitations, and 
content constraints. 

 

 Data can be accessed and updated in a "native" storage format without 
intermediate format translations.  

 Mostly SQL-92 compatibility (Joins, Views, Trigger, Transactions) 

 Supported by Esri, QGIS, GDAL, GeoServer, … (see 
http://www.geopackage.org/implementations.html [2019-07-10]) 

http://www.geopackage.org/ 

[1] Pirmin Kalberer, Sourcepole AG (2013) 

https://www.fossgis.de/konferenz/2013/programm/attachments/421_fossgis13_geopackage.pdf 

http://www.opengeospatial.org/standards/geopackage 

http://www.geopackage.org/implementations.html
http://www.geopackage.org/implementations.html
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Tables Overview 

Source. OGC (2017): OGC® GeoPackage Encoding Standard. 

https://portal.opengeospatial.org/files/12-128r14 [2017-12-13] 

https://portal.opengeospatial.org/files/12-128r14
https://portal.opengeospatial.org/files/12-128r14
https://portal.opengeospatial.org/files/12-128r14
https://portal.opengeospatial.org/files/12-128r14
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GeoPackage Core Geometry Model 

Source. OGC (2017): OGC® GeoPackage Encoding Standard. 

https://portal.opengeospatial.org/files/12-128r14 [2017-12-13] 

https://portal.opengeospatial.org/files/12-128r14
https://portal.opengeospatial.org/files/12-128r14
https://portal.opengeospatial.org/files/12-128r14
https://portal.opengeospatial.org/files/12-128r14
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Funktionalities 

 Embedded Shapefile Import and Exportfunktionen 

 Coordinate transformation using the integrated PROJ.4 library 

 Character set conversionen using GNU libiconv 

 Integration of external Shape files and text files  as virtual tabels 

 library for Raster data 

 library for spatial networks and Routing 

[1] Pirmin Kalberer, Sourcepole AG (2013) 

https://www.fossgis.de/konferenz/2013/programm/attachments/421_fossgis13_geopackage.pdf 
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Further Developments 

 OGC Testbed 14, starting Dec 2017 
http://mail.opengeospatial.org/lists/lt.php?tid=fR4DBVVSD1RUVB1XUwkESFBUDlQZCQJTDRkKXlBWXAQMW1YDBgdKUlZQ
AlUCW1NIUAJUBxkEAFIDGVgDVQIVVQBRBlAAU1UAB1VWGVALVlJdVgcEGVIJBlQZDQcFUhUPBFsIGVZbBQZTUQkBBwpTBw 
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From an Service-oriented to a RESTful OGC 
Architecture 

 OGC REST Services ---> Resources --> Associations 
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Summary / Zusammenfassung 

"OGC has been developing innovative standards for over 20 years, but 

we have more to learn."  

 

 
(George Percivall, OGC Chief Technology Officer, 10 March 2017, 

http://www.opengeospatial.org/blog/2559) 
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OGC-Spezifikationen … 

 Haben in hohem Maße zu unserem heutigen technologischen Stand in der 
raumbezogenen Datenverarbeitung beigetragen; 

 Sind sorgfältig erarbeitet, erprobt und flexibel einsetzbar (Profile); 

 Benötigen manchmal etwas Lernanstrengungen; 

 Unterstützen wirtschaftliche Entwicklung 

 Laden ein zur offenen Zusammenarbeit 

 Erreichbar und finanzierbar in Bezug auf 

 Finanzielle Mittel 

 Mitarbeitereinsatz 

 IT-Infrastruktur 

 

 

 



136 

OGC-Spezifikationen 

 

 

 Die wichtigesten: 

 WMS – für Kartenbilder 

 WFS – für Geodaten 

 CSW – für Katalogdienste, damit unsere Daten gefunden werden 

 

 Simple Features 

 GML – Grundlage für Modellierung und Austausch amtlicher 
Geodaten 
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 HUGE range of Geo-Services, standardized by OGC and partially by ISO 

 WMS and WFS implemented in many systems  

 

 Service rely on other standards 

 Preference for REST based calls (KVPs). 


