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UniBw Miinchen

About 3000 Students (mostly living on campus, mostly
soldiers, staff is civil, Trimester system!)

10 Faculties / Departments — 13 programs

The Faculties:

« Civil Engineering, Geodesy and Geoinformatics (Univ)
« Electro and Information Technology

« Computer Science

« Aeronautics and Aerospace Technologies
« Education Sciences

« Social Sciences

« Economics

 Business Management (FH)

- Electrical Engineering

 Mechanical Engineering




AGIS - GI lab

GI-Lab at UniBw M,
civil engineering faculty
founded: 1997 (Caspary/Reinhardt)

tasks:

e Education, professional training
e Research

e Research transfer

15 scientists, mostly financed from 3. Party
funds
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Dr. Gerhard Joos

PhD. Rixing He,




Current research projects

Interoperability / standards GI education
e GI-Interoperability based on e GI teaching modules
XML/GML (BMBF) _
e GI Normung / Standardisation * 3?@;:“2%%‘:3&@
(Quality procedures) Bayern (vhb)
o Concepts for meta data
Projects with utilities Mobile GI Services
* Quality management e Gl-based positioning of
* Q-assurance locomotives
* Process optimisation ¢ VISPA, Paramount (LBS for
Object oriented hiker / wanderer
classification / RS e Advanced Geo-Services

(BMBF / DFG —
Geotechnologien)

Data Visualization (SVG)




Background

Member of German standardisation
body (DIN)

Staff is member of German delegation
in 1ISO

OGC member

Projects to apply and / or to test
standardisation results




Overview

* \Who does Standardisation in Gl

« Why Standardisation in Gl
 Examples (standards in practical use)
* Applications

= No systematic overview on all the topics of Gl standardisation!




Situation: Why standardisation?

Many Gl data bases available, but distributed
in different systems, different models ..

Searching for data is still difficult (Metadata!)
* Access to data still not fluent”
Usability of data can be improved

* |Integration of Gl data into all kinds of
applications required




Aarcepace Enginearing
Agricuthural Ecomomics
Agriculhiral Enginearing
Agronomy

Animal Scienca
Anthmopology

Applied Physics
Archasology
Architechira

Area Studies

Hasa Managemeant
Battlefiald Management
Riostatistics

Botamy

Business Administration
Chemical Enginearing
City Flanning

Ciwil Engineering
Classical Bhidies
Climatology

Coastal Studies
Comminicati ons
Computer Bciance
Conservation Hiology
Crirminal Justice
Dagision Support Systams
Demopraphy

Earth Bcience

Ecology

Eoconomics

Electrical Engineering
Entomalogy
Environmental Design

Enwironmental Enginearing

Envirmmomental Health
Envirmmomental Scienca
Epidamiol ogy

Ethnic Bindies

Farmm & Ranch Menagement
Fisharias

Forastry

Geochermistry

Geographic Information Bciencas

Ceograply

Gaology

Gaomatics (Furveying)
Gacmcianc es,
Fovermment

Govemment Documents Library

Health Care Mansgament
Historic Preservation
History

Hydralogy

Indusitial Engineenng
International Htadies
Jonmmalism

Jommalism

Jurisdictional Law
Landscapa Architechirea
Linguistics

Map & Imagery Library
Marine Riology

Markating

Michanical Enginearing
Maeteorology

Militaty Supply & Lopistics
Hatiral Resmirce Managemant
Matiral Bciences
Oceanography

Operations Research
Paleontology

Parks & Recreation
Pedology

Past Mansgament

Disciplines using GIS

Physical Sciences

Plant Scienca

Political Scienca
Psychology

Public A dministration
Public Health

Public Health £ Medicing
Quaternary Resaarch
Bange Manage ment

Hiasl Bstate Law

Real Bsiate Managemant
Radistricting Law
Referanca Librarian
Ragional Plenning
Ragimnal Science
Haligion

Ratail M anagament
Boience Educatiom
Becondary Education
Baismol ogy Rasearch
Bocinlogy

Boftwame Engineering
Boil Boience

Technical Edueetion
Telacommunications
Transportation Enginearing
Transpiortation Fleat Mgt
Traval & Tourismn

Tlrban Diesign

Tlrban Planming
Weterinary Bcience
Watar Resmmees Managemeant
Wl Scienca

Wildlifa Manas gament
Loology




Who?

Standardisation bodies (and others)!




Standardisation bodies

Germany US/International
Norm Standard
Standard “Defacto”“-Standard

Authorised standardisation bodies:

* CEN < ISO

Defacto standards: OGC
Cooperation: ISO und OGC!




ISO/TC 211, Geographic information

Started: 1994!
L
-—

Geospatial Imagery Information Location Information
services communities  based management
services

Src: H. Knoop, 7. Seminar GIS & Internet, UniBw Minchen, 2004

pr




Standards for Spatial Data Infrastructures

Content
(data)

ISO 19 3/onceptual schema Iang;ag\ & _IS_OITR 19122

_ ISO 7 Spatial schema ualifications and
Documentation iso 19108 Temporal schema certification of personnel
ISO 19109 - Rules for application schema
ISO 19110 - Feature cataloguing methodology
ISO 19111 - Spatial referencing by coordinates
ISO 19112 - Spatial referencing by geographic identifiers
ISO 19113 - Quality principles
ISO 19114 - Quality evaluation procedures
ISO 19115 - Metadata
ISO/TR 19121 - Imagery and gridded data
ISO 19123 - Schema for coverage geometry and functions
ISO 19124 - Imagery and gridded data components
ISO 19126 - Profile - FACC Data Dictionary
ISO 19127 - Geodetic codes and parameters
ISO 19129 - Imagery, gridded and coverage data framework
150 19130 - Sensor and data model for imagery and gridded data
ISO 19131 - Data product specification
ISO 19137 - Generally used profiles of the spatial schema and of

similar important other schemas

Organization | Education

Src: H. Knoop, 7. Seminar GIS & Internet, UniBw Minchen, 2004




_@ Standards for Spatial Data Infrastructures

L | Access and services
ISO 19116 - Positioning services

ISO 19117 — Portrayal

ISO 19118 — Encoding

ISO 19119 — Services

ISO 19125-1 - Simple feature access — Common architec
ISO 19125-2 — SFA — SQL option

ISO 19125-3 — SFA — COM/OLE

ISO 19128 - Web Map Server Interface
ISO 19132 - Location based servicesossible standards

ISO 19133 - Location based services tracking and navigation
ISO 19134 - Multimodal loeation based services for routing and

Content Organization | Education

(data) /

IRN 101N1 _ annrnnce model

Remark: logy

- ance-and-testing
s everyting necessary?
s everything of high quality? tional standards
Evaluation?

resforregistration-of geographicinformation-items—

| Src: H. Knoop, 7. Seminar GIS & Internet, UniBw Minchen, 2004




IS0 19107: 2003(E)

<=f nterfaces=
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coondinate. slze =
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GM_Envelope

fcoordinateReferanceSys bam. dimanslon =|11
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1

+ Uppercomer | DirectPosition
+ [owerComer @ DirectPosition
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DirectPosition
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J+ dimersion : Integer

o.n +diractPasition

datatype determines the CRS, e.0. the CRS
the Including GM_Object

_“ If not populated, then the Mamaspaca of the j
af

<< Linin>>
Gh_Position

+ direct : DirectPositlion
+ |ndirect - Gh_FPolntRsf

ceDataTypa==
Eh_FolntRsf

Not the data model or the FACC is standardised -

But e.g.:

The way to describe features (UML)
The basic geometry types

The access to data

The access to services

The encoding (GML)

Figure & — GM_Object




Basic principles of UML

Class 1

attributes

methods ()




UML to GML

Application object:

geometry:

Nt

JJ/’O




Open Geospatial Consortium

T: ‘ OGC Mission
O G ‘ “Our core mission is to
deliver interface

specifications that are

Open Geospatial Consortium

openly available for
global use”

Founded: 1994

http://www.opengeospatial.org/ - www.opengis.org (still!)

OGC is an international industry consortium of 258
companies, government agencies and universities
participating in a consensus process to develop publicly
available geoprocessing specifications.




_@ ISO/TC 211 & OGC

TR International

Organization for
v Standardization

1994
* ISO/TC 211 - de jure formal standards technical committee
* OGC - de facto industry technical specifications
* 1999 - OGC - ISO/TC 211 Class A Liaison status
« ISO/TC 211 & OGC Joint Advisory Group (JAG)

* ISO standardization of OGC specifications: Simple
~eatures Access, Web Mapping Server Interface

* Jointly develop the Imagery & gridded data Reference
Model, Framework, and the OGC Sensor Markup Language

» Geography Markup Language (GML)




OpenGIS Consortium (OGC)

* Non-profit Organisation, founded 1994
* US-based, european subsidiary (OGC-E)

 Around 258 members from all over the world and
different background:

IT companies, GIS vendors, Data producers,
Mapping agencies, users, universities ..

« Around 5 TC meetings/year

 Members have to agree on decisions




OGC

‘Interface Membership levels:

specifications - Strategic Members

Communication via

standardised interfaces * Principal

Membership
*Trouble free access to

* Technical Committee
heterogenous data

Membership
*‘Replace proprietary . Associate
systems by component Membership

software

‘Promotion of web
technologies




Scenario: Distributed Data Bases

OGC OGC OGC

GIS-User x GIS-usery GIS-user z

(mobile)




Remark

« Not mentioned: CEN:

— european Standardisation body
— Stopped GI work to wait for ISO results

It 1s very important because CEN members
like GE (I think also CZ?) have to adopt
CEN standards! (but not ISO standards)




Why do we need
standardisation?

Heterogenous Models / Systems




Modelling

Real World Buildung
Adress
e Age
No. of floors
Requirement analysis GeomType: Polygon
Description language Example

Spatial
Reference

Location Coordinate

Geometry
where: place
when: time

Modell / Schema

Schema: describes the model,
usage of standardised languages




Modelling

Abstraction of phenomena of the ,,real world"“: called geo-objects or Features

real world model schema

= 1
e.g.
- + street -
i€ + buildin -
EPEU_f‘C + park s descriptions
requirements P




Generalisation/ Specialisation

<<Metaclass>>
GF_Feature Type
(from General Feature Model)

<<Feature>>
AG_Area object
{fram AAA_Common geometry)
¢ gposition: AA_Area geometry
yaN
 J <<Feature>>
AX_Building
(from buiding data)

Inheritance/ Specialisation




Relations of land parcels

<<Feature>>

AX_Land parcel
(from land parcel data)




Objects with spatial reference

Every geo-object :

1. Includes a spatial reference (characterised by geometry)
2. Has a "thematical meaning”

3. Includes other thematic data (attributes)

4. Includes other information (e.g. references)

1. geometry

3. thematical meaning

4. objekt- type = lake




An example of different modelling

Depending on the application domain, there might be a different modelling
of the object “lake™:

application domain A application domain B
model A model B
. .
attributes: attributes:
name name
area area
max. depth max. depth
protected average temperature

water quality
pH-value
vegetation




Different terms and meanings

Depending on the application domain, geo-objects may have different meanings:

application domain A application domain B

model A model B

object = lake . ~ object = fish pond

attributes: attributes:
size
fish species

name

area

max. depth
protected




Problems with data exchange

Gl-system A Gl-system B

) e—— [

lossless
data transfer / data exchange

Problems of heterogenous systems:

« Different file formats (,,syntax®)

« Different possibilities for modelling

* Different conceptual models
- different views of the real world in different application domains
- different requirements




Goals of data exchange

Standardised formats e.g.
GML (Geographic Markup Language)

Gl system A Gl system B
Jl—= |
o

standardised
interfaces

Purpose: data transfer without loss of information by
- standardised interfaces
- standardised formats

Additional requirement: Transfer of schema (description of the model)




Different kinds of data exchange

Data based exchange:

« Only data is transferred
« Models must be known
« Often: conversion to standard formats like DXF

Model based exchange:
« Schema information and data is transferred

- Sophisticated data description language is required, which allows
for standardised descriptions of schema and data (e.g.GML).




Examples of syntax: programming

C++ programming: Java programming:
// my first program in C++ Hello. java
#Include <iostream.h> public class Hello
int main () {
{ public static void main(string []args)
cout << "Helloc World!'": {System.out.println("Hello World!") ;}

return 0; }




Syntactical interoperability

e.g. DXF, ...
Gl-system A Gl system B

I ==
AN /

Syntactical interoperability means the ability of information systems to exchange data
without loss of information under the pre condition that the data schema and the
semantics in the systems are identical or at least known.

interface




Schema based interoperability 1

Example:
Two Gl-systems with different data schema according to their user domains

Gl-system A Gl-system B

- D
“ different models “

e.g. lake
model A [ ] model B

interpretation

Notice: Interoperabilty can only be provided by means of individual
solutions (in the example only in one direction)




Schema based interoperability 2

Example: Data and schema from Gl-system A to Gl-system B

Gl-system A Gl-system B

- data €.8. -
SR

data
+ schema

from system A

Notice: In this special case System B adopts data and schema from System A

(not a ,real” interoperabilty problem).




Semantical Interoperability

Example: flood information system - visualisation and simulation of water- levels
in a rivershed. There are 3 different data sources, which must be combined.
How can this problem be solved ?




Interoperability 3 levels:

e Syntax
 Schema
» Semantics

Definitionen Interoperabilitat

Definitionen:

Interoperability is ,,the ability of information systems to operate in conjunction with
each other encompassing communication protocols, hardware, software, application
and data compatibility layers®“.

(Quelle: Glossary - ANVIL: A Networked Virtual Interoperability Laboratory)

Interoperability is the ability of two or more systems to exchange geospatial

information and to make mutual use of the information that has been exchanged.
(Quelle: Bishr, 1997)

Interoperabilitat ist die Fahigkeit eines Informationssystems oder von System-
komponenten, Daten und Funktionen Uber Systemgrenzen hinweg auszutauschen und
nutzen zu konnen.




Problems of semantics in different systems

example A: different terms for identical object classes (identical meanings)

data model A data model B
(vocabulary A) (vocabulary B)

building '<|I > Gebaude

house .. Haus




Problems of semantics in different systems

example B: different meanings for identical terms (identical object classes)

data model A: lake = lake for bathing, fish pond, reservoir, ... (lake with different meanings)
data model B: lake = recreation area, sanctuary, ...




Ambiguity of terms

Example: hospital

data model A: building = hospital (clinic, rehabilitation centre,...)
data model B: building = sanatorium

data model A data model B

building building

|
[ - 1 -
hospital residential | _ _
| housel- sanatorium L%ﬂg:nt'al
clinic rehab

Ontology in Gl:

Used to describe semantics




How?

Examples of specifications
WMS / WFS




Modelling

Maps Features Coverages Metadata Gazetteer

& Internanonal

: Gabon A |
| Gamb

i - s 1 S | Cienmany

ST— e {Ghana w
— D

...... 1;-
ili’l-::"""" :_1.... ........ : = e = : E'.anﬂ.l
e - W oo S e 7 i e

S

b7 Ve e D s G004 VD P B

 West Easte
T LTI C— js_i_ag | 15.68

s A5 BR
somth

Source: FGDC Geospatial Applications and Interoperability Working Group




OpenGIS Webservice specification

OpenGlIS "Implementation Specifications” for the transmission of Geodata:

The syntax of each request is specified




Geodata access using WMS- Services

Web Server

1 WMS

Web Browser

[ | | | WMS-Services

Minnesota
Mapserver

Y o Yy
e (o] hin [ies

MapExteme| | Geomedia ArcIMS native Services




WMS Request

» getCapabilities (obligatory): Reference to Metadata of the WMS- content.
Used for requesting the possibilities of the services.




The syntax of the WMS- Request

« The WMS request (e.g., “getMap”) is based on the HTTP Common Gateway Interface (CGl) Form
Request, displayed as URL with question mark.

http://clearinghousel. fgdc.gov/scripts/oge/ms.pl?version=1.1.16&

| I I
Protocol Server of the Data provider Implementation (e.g. Perl/CGI) Parameter

« The question mark is followed by a list of parameters (pairs of key-values ) with the format
"Key = Value”. Includes the URL of serveral parameters. These are seperated by a &- character,

version=1.1l.1l&

request=getMap&

srs=EPSG:4326&

bBox=-180,-90,180, 90& I::>
width=400&height=200&

format=JPEG&

styles=BLACKE&

layers=boundary,elevation,k lakes,rivers




WMS- Request examples — getMap (map)

URL: nhttp://clearinghousel.fgdc.gov/scripts/ogc/ms.pl?version=1.1.l&request=map&
srs=EPSG:4326&bBox=-180,-90,180,90&width=600&height=300&format=JPEG&
layers=boundary,coastline,elevation, lakes, riverss&

Demo:

« World map (all layers active)

Zoom in (zoom factor 2)
Masking a layer
Zoom & Pan

Changing the size of the map

zum Anfang ’




Geodata access using WFS- Services

=i

Web Server

I

Web Browser WFS

WFS-Services

Database

ESRI Oracle
Shapefl le Spat1al




Another important specification:

GML (Geographic Markup Language): (>>http://www.opengis.org) Example:

<Feature fid=,342" featureType=,school" Description="A middle school">
<Polygon name="extent" srsName="epsg:27354">
<LineString name="extent" srsName="epsg:27354">
<CData>
491888,9595899459,5458045.99963358
</CData>
</LineString>
</Polygon>
</Feature>

=»> Used in WFS!

= Also very important as transfer format!




WMS/ WEFS example — “Scenario Lothar®

Scenario "Lothar™:
In the year 1999 a storm disaster destroyed approx. 2 million solid cubic metres of wood
in "Baden-Wurttemberg". Principally only old-growth forest areas were affected.




WMS/ WEFS example of use

GDI NRW

client




WMS/ WEFS example of use - result




Remark

» Scenario has changed (distributed
processing)

» Conventionally all the data had to be
transferred to a GIS!




How to use?

Examples




Example: real world

13771

137/2

Forest Street

139




Example: Conceptual

The corresponding conceptual model
may appear as follows:

model

My_CadastralObjects

T IS0
19107
My_AreaShaped_Objects Soatial sch
-geometryGM_POLYGON [~ ~""7 o g
Street Land parcel Building

-StreetNameString

-LandParcelNoString

-HausnummersString




Example: Implementation

The following schematised presented tables show
the Implementation of this Conceptual Model
in Microsoft Access.




Application scenario 1: notary's office

Requirements:

Question:

Solution:




Application scenario 1. Workflow of the WMS request

» The client posts a Get Map Request and
transmits it to the WMS.

WMS
Client (-
1 1
—_— [ WMS

Get Map Cadastral
Request IS-data




Application scenario 1. Result of the WMS request

: . 1 [
The image to the right shows the display of the at art.e-. I nMFme‘n_mr; = —:fju
requested map on the Webbrowser of the [ Qe v ()« %) [2] h| D swnen o cravomen @mscen ) 8
nﬂtary ‘s office. It includes the nEigthUf’hDDd |Adresse | httpsjfmem, anyse-ver.comjwms?VERSION=1.0,0BREQUES T=Get Mapal AvER= ™ | [ Wechseln zu
real estates of the land parcel 137/2 . |
137/1 137/2 139
3 10 12
WaldstrabBe
Zl
EFertn T [ Arbeitsplate v




Application scenario 2. Power Authority

Requirements:

Question:

Solution:




Application scenario 2. Workflow of the WFS request

» The client posts a Get Feature Request
and transmits it to the WFS.

WMS
Client —
I 1
—_— [ WFS

Get Feature
Cadastral
Request |S-data




Application scenario 2: Result of the WFS request

The picture below shows a section of the cadastral data in GML.

This data can now be integrated in the existing set of Geodata of the energy supply company.
Furthermore it can be visualised in a GIS.

<property typeName="houseNo" type="string">8</property>
<gml:Polygon xmlns:gml="http://www.opengis.net/gml"
srsName="http://www.opengis.net/gml/epsg.xml#4326">
<gml :outerBoundaryIs>
<gml : LinearRing>
<gml:coordinates cs="," decimal="." ts=" ">
10.4,10.3 10.4,10.7 10.8,10.3 10.8,10.7
</gml:coordinates>
</gml:LinearRing>
</gml:outerBoundaryIs>
</gml:Polygon>




Situation in Practise?

Hundreds of WMS
Implementations

WES just starts

GML becomes more and more
important




RT-GIS — Practise test - WMS

Testgebiet Starnberng
"I":llm:gﬁkﬂt EBY DFH FG_':-II?_FIJTHI] TEZs+D0F [G-:;:-F'-:-rl:al] ROK [GIIIIIFETIZ.:I[I ‘.'..

ﬁ'\-l. '._-E II“
P { -\.H"l::lai.\_ 1 o

Problems in 1. test:
* Versions
{ Vad z » Reference systems

_.--"IT estgebiat Neuhaus

Intermet

-,

°
Abbildung 1: Infrastruktur im Projekt COparG 15 im Praxiste o,

src: Gunnar Teege, 8. Minchner Fortbildungsseminar, 2003




RT-GIS — practise test - WMS

ﬁnwc ndcr

AN

A LhiBmvill_AED-SICAD —
\ IHK

Problems solved!




RT-GIS — practise test WMS

‘__ESIEAD Internet Suite ¥6.0 Java Client - OGC
Datel Ansicht Einstellungen  Hilfe

e jl‘ ROOT

-CAC GEBAEUDE
LI Fnp

-1 BAUGRENZEN
OO »

E“T—"-lp- M.0.8.8. WEGA-WMS-Service
= AW Rasterdaten Miinchen
----- [T TK25

=B ArCIMS Muenchen
= ‘AW vektordaten Shape

@ Flaechennutzungsplan
@ Topographie
@ Gebaeude bestehend
Gebaeude geplant
Gebaeudezusaetze
Flurstuecke
Bodenrichtwertgrenzen
@ Baugrenzen
Hausnurmmern

= A7 C-Plan Topobase WebMap Servi™

: Strassennamen .
4 | » :
=y

M.O.S.S. WEGA-WMS:

Orthofoto

ESRI ArclMS:

Town map

111448 44724192408, 53294232881 a|




RT-GIS — practise test - WMS

General result:

* Distributed data bases in different vendor systems
can be used via Map Services ,smoothly”

* Benefits of this solution could be shown




src: A. Donaubauer et. Al, RT-GIS Intergeo 2004 -Prasentation

RT-GIS — practise test - WF

{& SICAD Internet Suite ¥6.0 Java Client - DGC

Datej  Ansicht  Einstelungen  Hilfe

=Ex]

| |Gl & =

=¥ Autodesk MapGu
g- ¥ Autodesk MapGuide
| [¥ @ Digitale Flurk

P ._||.'3||”_|| 2| w2l el @

g il

'f 4 H, E;{v nz}

J o 80 | ‘5 JL_ = ‘?I
AN A
Ly L
SN
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Feature Service
WFS Bridge

GeoPortal

GIS Dienstleister

ifl.__eitungen schneiden

Gas

Amtliche Geobasisdaten
-Geocodierte Adressen
-ALK, DFK, Orthophotos

;

Strom

Wasser

Abwasser

Beleuchtung




RT-GIS — practise test - WFS

I LR

Datei Ansicht  Einstellungen  Hilfe

[ 2|a| aled s ] LJl 'Jll_J' -..IQLI_J ]
=5V Autodesk MapGu = J e Il
=0 W Autodesk MapGuide ———= 0
- [ ¥ @ Digitale Flurk NOW rl,“ || |1ng!
K — -l
o
b5 . L ‘
o J:o-{é_ r
,.‘f..--\;-‘-\,_f# e [ WFS-Antwort:
4 s ‘ L | Folgenden Leitungen schneiden das i
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’?; ‘ga_ ‘;',5\ fr;%’\ e - :: BGIS AR Gas
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gy Kunde GeoPortal EIS Bl Strom
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| G 0GC Web & IS CH Wasser
j Map Service . ]
OGC Web . - L M IS DH Abwasser
— Feature Service Amtllche.Ggobas'lsdaten :
) -Geocodierte Adressen m = IS E HBeleuchtung
WFS Bridge -ALK, DFK, Orthophotos M
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www.geoinformation.net

Datei  Bearbeiten  Ansicht  Favoriten  Extras 7
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www.geoinformation.net

Home | Sitemap | Glossar | Lesezeichen | Hilf

gEﬂﬁ]fﬂ!'IT'IE‘ltii.'il["l.i’IE‘T_ " Wir Uber uns | Lernmodule | Projektportal | GeoCafé | Intem

Home > Auzwahl Lernmodula

Lernmodule

o Geninformation, Geodaten, Geoinformatik Gep-Datenbanksysteme

Wisualisierung digitaler kartographizcher Modells

9 beoobjekte und ihre Modellierunz

Grundlagen und Anwendungen von 515 Visualisierung von Gl5-Lehrstoffen

heodaten und Geoinformation Strukturen und Prozezse in virtuellen Welten

Raumbche Bezugssysteme und Basismodelie Mormen, Standardz und Interoperabilitat

Fernerkundung Cffene und werteilie Geodatenbanken

Mabile GlS-Dienste fur eine mobile Gesellschaft
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Geo-flzorthmen und -Datenstrukiuren
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Lernmodul 12:
Cualitat von Geodaten

Cnbneversion Bruckeersion

Mormen, Standards und

Intemperabilitﬁt OGC und 150 Geometriestrulkturen und
Objektbildung
Auswahl der Yorlesungsfolien Onlineversion Druckversion

[.ihertragung von Geodaten im Internet
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kénnen dabei amwischen einer Online-Version oder
etner Offline-Yersion zum Download auswahlen: Anwendungsbeispiel 150 und OGC konforme

Modellierung von ALEIS

Cinlineversion Druckversion

Hormung und Standardisierung: Einfiihrung

und Motivation Anwendungsbeispiel 0GC konformer Zueriff

Onlineversion Druckversion auf ALKIS-Daten iiber das Internet
Cinlineversion Druckyersion

Hormung und Standardisierung bei 150 und

0GC

Cinlineversion Druckeersion

Syntaktische und semantische
Interoperabilitat
Cinhineversion Druckversion
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