Bridging Geospatial M etadata Standards towar ds
Distributed M etadata I nformation Systems

Dirk Balfanz

Fraunhofer Institute for Computer Graphics
Rundesturmstr. 6

D-64283 Darmstadt, Germany

phone: ++49 /6151 / 155-411

fax: ++49 /6151 / 155-444
balfanz@igd.fhg.de

Stefan Gobel

Fraunhofer Institute for Computer Graphics
Rundesturmstr. 6

D-64283 Darmstadt, Germany

phone: ++49 /6151 / 155-418

fax: ++49 / 6151 / 155-444
sga@igd.fhg.de

ABSTRACT

Within the last few years, more and more metaddtamation systems (MIS) have been
offered in the WWW basing, however, upon quite enber of different standards and
formats. This also applies to geodata systemserefdre, it is often impossible for a user to
get comparable information from different MIS. Tarimonize the access to different systems
and make more information available, it is necgsgabridge the different metadata
standards / models.

This paper deals with aspects influencing the dgrakent of a geospatial metadata
infrastructure and metadata information systemalogtie systems (MIS/CS). Different
approaches to solve problems caused by differesriapyping metadata standards are
examined.

With a focus on the European region and Germadgdtribes the current situation in the
field of geospatial metadata in comparison withW$A and points out the need of
connecting existing MIS and metadata bases. Senmtaldata standards / models are
compared with reference to a practical example.

Central topics of discussion are the determinadiora suitable metadata model and method
as well as proposals for architectures which ptéabridge metadata information systems
(MIS) following different metadata models.

Keywords. Metadata standard, geospatial data, metadatamafan system, catalogue
system



1-INTRODUCTION

Within the last few years, an increasing numbetistributed MIS/CS for geospatial data
have been developed and presented on a regiotiahalzand international level . These
systems, however, show great differences in exedthematic spectrum of covered
information (including different terms and keywoydspplied metadata standards and
protocols (including attribute sets).

In order to find the data model appropriate fordescription of the envisaged geodata the
following questions, among others, must be takém ¢onsideration.

«  Which thematic spectrum has to be covered and halylare changes and extensions
of it?

- Are there any existing MIS/CS and meta-database®iseaddressing these topics? Is
collaboration desirable or even necessary?

 If so, which standards/formats do these MIS or osignificant systems use?

«  Which metadata format shall be used for the newesysan existing standard format,
an existing customized format, or a new one?

« If an existing standard shall be used: Which metagndard (and format) should be
taken into account?

In the following, possible general answers as aglan exemplary answer referring to a
practical example of establishing a MIS are presgnt

Chapter 2 will provide a short overview of genenflluences on the development of MIS.
Chapter 3 first outlines the current situationha field of geospatial metadata on a European
and German level. Furtheron, some aspects fordleeton of a convenient metadata model
are discussed and three existing metadata statarddels are compared. Chapter 4
presents concepts for building and connecting MiSstering the problems of bridging the
gap between different metadata models.

2- GENERAL INFLUENCESON THE DEVELOPMENT OF A NEW MIS

The development of a new MIS is influenced by qaiteumber of different factorEigure 1
presents an overview of some of those aspectsirgfjéo a MIS on a national (German)
level, the InGeo-MIS (InGeoForum-MIg)].

Those aspects can be classified into pure techasgacts, semantic aspects and several
aspects with regard to user requirements and usedfiness.

« Typical technical problems are the access to remati@bases and the localization of
(meta-)datasets. Obstacles may be firewalls oemdifft query languages /
mechanisms. The establishment of distributed Mtfsiires a suitable scenario for
connecting the involved systems (client/servertetbgy, middleware, RMI, etc.) as
well as fitting data transfer protocols includingfiles and attribute sets.

The National Spatial Data Infrastructure (NSDI}he USA for instance uses the
Z39.50 protoco]2] with the GEO profild3], whereas in Europe the CIP profitd

and RMI are widely used within the Earth Observa(igO) community. HTTP and
TCP/IP may also be used as data transfer protasdisr example the German library
system DBV-OSI I[5] that uses TCP/IP and an ISO-OSI layer 7 protdeahlly,



XML as a subset of SGML allows the exchange ofcstned data and will, in future,
be supported by WWW browsers as well.

« The organizational and political environment of thgyet community (e.g. for
environmental data) has to be considered. Mosttdesrdo not have dixecutive
Order' (as in the USA, se®.1) that regulates the market of geographic datat 5as
to be evaluated which governmental regulationsxilst @s well as which metadata
models and MIS are important due to their existiragket impact.

Distributed systems which incorporate subsystenuiffarent fields of geo-
applications (e.g., EO and geology) will have peoh$ with semantic diversity
because it is rather likely that different metadatadels are used. A harmonization is
required before query results of those systemdearompared in an integrated
manner.

Semantic problems for instance caused by homonwehsynonyms do also occur
along with the use of multiple thesauri, even maora multilingual environment
European systems have to face. Multilingual thasaerhelpful but very complex to
develop and inconsistencies will remain if differémesauri are used which do not
belong to the same field of application.

- Itis important to realize that a good technicdlison alone does not necessarily
imply a good - that means useful and used - MI®r&Jtake the system only as a
means for their specific goals (to find geodatark®ing support etc.). Therefore, the
needs of the target user groups as to contentasafllity have to be included in the
developing process of the MIS.
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data exchange, the
protocols
& profiles
\ several WMDE

InGeo-MIS
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Figure 1: Aspects referring to the development bfi&

3- METADATA MODEL

To establish a new MIS, a first and basic techrstgp is to supply a metadata model. This
chapter discusses how to obtain a suitable metadadi@l and exemplarily presents the
decision process for the InGeo-MIS.



3.1-OVERVIEW OF THE SITUATION IN THE USA, EUROPE AND GERMANY

On April 11, 1994, President Clinton signed tBrecutive Order 12906, Coordinating
Geographic Data Acquisition and Access: The Nati@patial Data Infrastructure([6]) in
order to coordinate data acquisition and accegedspatial data in the USA. This executive
order instructs federal agencies to document nespgial data using the metadata standard
under development by t&GDC (Federal Geographic Data Committgd), and to make
these metadata available to the public througlNigiegnal Geospatial Clearinghouse. On
June 8, 1994, the first version of tkkmntent Standards for Digital Geospatial Metadata'
(FGDC/CSDGM|[8]) was approved, in June 1998 version 2.

The CSDGM Version 1 has also been the initial dafthe development oS5O

(International Organization for Standardizatif#]) metadata standard 15046-15, carried out
by the Technical Committee 211, which is schedteoe approved in spring 2000.

Among others also th@GC (Open GIS Consortiunj10]) contributes the results of its
endeavor to ISO/TC 211. Furtermore there is a eec&lass A Liaison between ISO and
OGC, which aims to harmonize the plans of OGC aGa1ll in the field of geoprocessing
standards and guarantees the mutual use of experieasults.

Neither on a European level nor on a national (Genevel there is a comparable
regulating law or an executive order as in the USAot of different metadata formats and
information systems are emerging all over Europé.tBere is as well a remarkable trend to
harmonize the efforts. Some current initiativedldi&amentioned.

MEGRIN (Multipurpose European Ground Related Informabti@twork) as an organisation
representing and owned by 19 European NMAs eshaalithe Geographic Data Description
Directory (GDDD,[11]), in order to help users of geographic informatigrsimplifying
access to digital map data of NMAs (National Magpftgencies). MEGRIN itself is an
initiative of CERCO (Comite Europeen des Resporesalie la Cartographie Officielle), the
forum for heads of European NMAs.

The GDDD is based upon the European stan@&iN/ENV 12657 - Data Description -
Metadatd12], which has been approved in October 1998 anddsrt of the ESMI project
(European Spatial Metadata Infrastructyit&]).

ESMI is partly funded by the European Commission apegt of the INFO2000 program.
The origin of the initiative is settled in the gadiseveral public and private organizations in
Europe to establish a framework in form of a ursaémetadata service for geographic
information. Existing MIS should be linked and ftetMIS should be easily integratable in
this universal MIS, too.

For Germany, in particular, mapping and landsursgediie business of the federal states.
Thus, the single states developed individual apgresto the metadata problem. On a
national level (in Germany) tHéDK (Umweltadatenkatalog -catalogue of environmental
data-[14]) has to be mentioned. The development of the UK funded by the German
federal government. The main focus of the UDK isetgister information related to
environmental topics. Close cooperation betweeartddind state levels resulted in a
common metadata model even if it is not an apprevaddard. It is currently widely used in
Germany as well as in Austria. The UDK is alsomated as the basic system to be used for
delivering federal and state metainformation to@ag¢alogue of Data SourceSS). Further
description of CDS and examples for MIS/CS using ttata model for environmental data

you can find in15], [16].



3.2-DETERMINATION OF THE METADATA MODEL
To supply a suitable metadata model for a new Mi8d strategies can be followed:

« Development of a completely new model exactlyrfgtspecial needs
« Adoption of an existing model
« Adjusting / extending an existing model in regardndividual requirements

Considering the first option it is important to kee major goal of MIS for geodata in mind
particularly in the federally organized Europeatthieve more market transparency of data
sources and to enable potential customers to isictpe data they need. As stated before, a
lot of effort is spent at present to integrate aativork existing metadata solutions. New
metadata models bring in new incompatibilities andede transparency. In addition, the
process of modeling is rather time-intensive amddfore expensive. All in all, this is a less
productive option and should be avoided if possible

Using an existing metadata model can be appropfidte user demands are not too
specialized. But it is more likely that there Wik some specific demands.

Therefore it is reasonable to determine the ugprirements and to establish a set of criteria
for the decision process of which existing modeyina suitable for application or, if
necessary, adjustment.

In the case of the InGeo-MIS the subsequent pammbave been used :

General purpose: The core topic of the model shall be the descniptibgeographic data
(not for example the description of related litara).

Depth of detail: The metadata model has to ensure a minimum metgdatiy (means a set
of well-defined mandatory elements). However, aigeedescription of geodata should also
be possible if needed by the user. To cover diffedegrees of description the concept of
several description levels is helpful. A possibighler level of detail can further support the
mapping of other metadata models, because it isrdagelate precisely defined attributes
with a smaller thematic scope than vaguely defahestriptive "free-text" sections.

Unambiguousity: Attributes of geospatial data shall be describdg once within the model.

Consistency: With regard to mandatory / optional / conditiontfibutes as well as possible
multilevel solutions it is important to have a aauliction-free model.

Extensibility: In the context of the InGeo-MIS one main requiretadrusers is to get
information about geodata belonging to a varietgmglication fields. It is unlikely that one
existing data model will cover all those possildpits and their related attributes. Therefore,
it is important that there is a defined way to gatetopic-related extensions when needed.

In short, to use an existing metadata model ahdedessary - fit it to the special needs is a
reasonable and effective approach.

3.3- THE DECISION PROCESS - AN EXAMPLE

Considering the requirements (sd®ve the decision process for the InGeo-MDF (MetaData
Format) has taken into account metadata modelatemhational, European and German

level. This section will state and compare theatapproaches which have been considered to
be the most important ones for the German situation
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« ISO/TC211 CD 15046-15: Its process of standardina supported by a lot of
countries and organizations. It can be assumethyogm important role on
international level after approval.

« CEN ENV12657 Geographic information - Data des@ipt Metadata: It is an
European standard and already used in several Eamapetadata approaches.

- UDK: Itis a national solution with a high degrdeaocceptance and usage.

3.3.1 - Comparison of Metadata Models

| SO/TC211 CD 15046-15

The objective of ISO standard 15046 part 15 isrtvide a metadata model and procedures
for describing digital geographic datasets. Thaltotmber of its metadata elements is about
400, structured into mandatory / optional / comaitil metadata sections (degire 2,
metadata entities and elements. Many elementsasedlon fixed lists with alphanumeric
value domains.

Metadata Sections of
ISO/CD 15046-15

Identification

Data Quality

Lineage

Spatial Data Hepresentation
Reference System

Feature Catalogue
Distribation

Metadata Reference

Figure 2

At present the standard defines two levels of conémce. Level 2 encloses the complete
metadata model. Level 1 is a defined subset cantabB metadata elements and is the
minimum metadata required to uniquely identify gadat. It is recommended to be used only
for the purposes of cataloguing and to support da@inghouse activities facilitating data
discovery.

It has to be emphasized in particular that the $&Ddard provides a method for extending
the metadata with user-defined elements and tafgghese within the metadata.

CEN ENV 12657 Geogr aphic information - Data description - M etadata

This European standard for geospatial metadatades formally approved in October, 1998
and is already being used as part of the MEGRINeptoThe general structure of ENV12657
(Metadata) corresponds with ISO 15046-15 (ggreae 3 as well as many of the metadata
elements. It has been one basic input into thedt@@dardization process.

Nevertheless, with a total number of about 115 el@sthe description of geographic data is
less detailed. Furthermore, most elements areetefus "free text". In comparison with ISO
15046-15 there are some limitations:

« Data sets / data collections cannot be effectidelcribed regarding their hierarchy.

- Besides mandatory / optional / conditional metaétteents and sections, no levels
of compliance are defined.

- There is no defined methodology to extend the pailgmetadata model, extensions
cannot be described within the metadata model.



Metadata Sectons of

CEMN ENV 12657
Data Description
Metadata

Dataszet Identification
Dataszet Orverview
Dataget Quality Elements
Metadata Reference
Spatial Beference System
Extent

Data Definition
Classification
Administrative Metadata

Figure 3

UDK 4.0

The development of the UDK was funded by the Gerfaederal government and is used in
Germany as well as in Austria. Originally, the pase of the UDK was to describe
environmental data, but not the complete spectriigeodata. In spite of the initial purpose,
the UDK is currently also used by some mapping eigsrto describe their geodata.

Metadata Sectons of UDEK 4.0

*Feldgruppen®

Identification

A dditional Information

Availability

Keywords

References

Space-related Contents

Time-related Contents

Topic-related Contents

&  Organizational Tnit £ Besponsibdity
Data collection / Database

Service f Application f Information System

Document £ Report £ Literature
Geographic Information f Lap
Project / Programime
UDE Addresses

Figure 4

Although the total number of metadata elementb@it110, the description of geodata takes
only a small part of it (sefegure 4 because a wide information spectrum is descriath
collection, applications, literature, geographimmmation, projects etc.).

Thus, there are some strong restrictions usindJibk for describing geodata:

- Some mandatory descriptors do not correspond wtilgeodata.

« Description of geodata is imprecise.

- Besides mandatory / optional / conditional metaétteents and sections, no levels
of compliance are defined.

- There is no defined methodology to extend the pailgmetadata model, extensions
cannot be described within the metadata.



3.3.2- Conclusion

The short comparison has shown some basic simegrior instance structuring in sections
and sub-sections, or mandatory / conditional /amati metadata elements, as well as specific
strengths and weaknesses of the different metacade|s.

Regarding theequirementdisted in chapter 3.2 it finally has been decidetavour of

ISO/CD 15046-15Figure 5presents the simplified decision matrix.

Despite this basic decision it is important toesthiat, due to the organizational and political
prerequisites in Germany / Europe as well as theahase none of the three mentioned
metadata models can be disregarded.

UDE 40 | EHV12657 | CD15046-15
General purpose 0 + +
Depth of detail 0 + ++
Concept of Levels +
Extensibility +

Figure 5: Decision matrix regarding theguirements

4 - CONCEPTSFOR BUILDING MIS

This chapter will discuss two approaches how tddoauidistributed / networked MIS that can
bridge - to some extent - different metadata models

As said before, the authors follow a pragmatic appn. No generic search-engine shall be
developed able to deal with whatever metainfornmaitidinds, nor a generic metadata model
that can incorporate all existing ones. The aimgkvhre followed here for bridging different
MIS / metadata standards are:

« To enable access to other but designated geograpgtadata sources and to yield
comparable search results between different metadadels, well-knowing that there
remain more or less strong restrictions.

- Granting access to the own metadata resourcesrandiipg support for designated
other metadata models - again with restrictions.

The focus of the subsequent discussion will beheridgical approach to bridging. The
technical aspects especially of accessing disibdatabases / MIS will only be shortly
considered.

4.1- LOGICAL CONCEPTSAND ARCHITECTURE
4.1.1 - Correlating Metadata M odels and Query Results

As seen in the example of the decision procesgumetadata models show similarities and
correspondences. These can be exploited to caretaap the chosen metadata model to the
designated other metadata models which are ofapaterest for the application field of the
new MIS.

Mapping is a time-consuming process and has tamhe th both directions for a pair of
regarded metadata models. Whereas mapping thedataded model to one with lower
granularity may be quite successful, the extraotibneeded information out of more general
metadata elements can be complex or even imposBilgeneral the mapping will not be
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complete in neither direction. The quality of tlesult depends on the degree of similarity
between the models. Nevertheless, mapping enateparable query results within the set
of identified concurring fields.

Metadata (Sub-Fection | Metadats Element Tdeniifier Metadats Flement

ENV 11657 CD1E46-15 | CD 15046-15
Daiaset idendification Diataset title 100201 Title
Dataset overvieur Samrnary 1003 Abstract
Poducer crzaneationnane | 10020502 Fespomsihle party
1002 0504 organizatin name
Fesponsible party rok code
Spatial schema type 4002105 Level ot topology code
Diataset lainguaze 1001 Langnage of dataset oode
Diataset character set 1002 Diataset character code set
Dataset quality elements | Lineage 1 | 30020401 Lineage staterment
Cmality parameters Cl | 200180200 | Chiahitshve nawative report
Usaze cl [ 500102 Tse
Homogenty C1 (20001 ?
Metadaia wbence Enbry date =004 01 Wetadata date
Last checlk date =004 T Metadata reviewr date
Last update date 2004 01 Metadata date
Extent
[Carrency [ Conpleteress] | Extert stahas 101101 Progress Code
Exterd date
Planar exient 2 | Bounding madransle 101201 01-0d | West, east, noxth, soodth
bounding cocrdinate
Bounding aea 10120501 Bounding polygon
Ceographue avea: Name of the | 100120201 Geographic exterd name
area coverad brthe
zeographic dataset
Vertical exieni [ €2 | Minmmim height vahe 10120020 | Minmtoam elevaton vahe
Maxnwmun heiglt vahie 1012060205 | Maxmmm elevation vahe
Tenporal exient 2 | Descrphion oftermnporal 1011 201 Mantdenance & update
extent frequency code
Period range details 1012005300 | Tenporal excterd datefnme
descrption code
Period start date 1012050501 | Tenporal exterd datefime
Period end date 101200301 | Tenporal exterd datefnme
Metadata section
Condtinnal setadata (sibsection) - o least one of these shall be supposted
Mappmg 15 meooenplete or pnpossible

Figure 6: Mapping of mandatory metadata elements fr
CEN ENV 12657 to ISO/CD 15046-15

Figure 6presents an overview of a mapping from the mamgai@ments of the European
standard CEN ENV 12657 to the current version af 15046-15. It can be seen that the
majority of elements can be correlated (even ietgpnversions and sometimes parsing may
be necessary). A minority of elements remains wetated. In this situation it may be
acceptable to enhance the chosen metadata modkeis(itase the CD 15046-15) with the
small number of missing elements to at least affenpliance on mandatory level.

Comparison and visualization of query results separated topic. Only two aspects shall be
mentioned in this context. In existing MIS, quelitesed on the desired spatial extent and
topic-related keywords are of highest importanagid-related keyword domains require the
integration of referring thesauri. To support congaa / visualization of differing extent
descriptions (coordinates, bounding box or areag@ohic extent names, etc.) modules for



coordinate transformation as well as extensive;rgégrenced gazetteers (may be even
multilingual) are necessary.

4.1.2 - Architecture

Figure 7andfigure 8are presenting two possible logical architecttmamplement the access
of external MIS.

Architecture lprovides input and output facilites for queriegiéry results. The user
interface shall be easy-to-use and especially moayeaguire any knowledge of query
languages. The query engine takes this part andlatgs the user's query into an appropriate
dialect (e.g. SQL), based on the proper MetaDaten&b(here: InGeo-MDF). The technical
access to other, remote MIS (with their respeatietadata format) is symbolized by
interfaces IF. They are facilitating the transnoasof the query and the results in the
appropriate manner (depending on technical aspétht® target system). The visualization
engine will present the query results, i.e. théedént metadata descriptions which satisfy the
guery. The user can change or refine his queryndwvaluation.

The logical access is done by mapping the outpthiefjuery engine to the target metadata
format. In other words: the remote databases wily be asked for the metadata elements
which are matching the query and which are in egpoedence with the proper MDF. Thus,
the set of query results encloses (after mappypg tonversions, etc. in reverse direction)
only metadata elements of one semantic domainpidtdems of visualizing are now
"standard problems": for example, how to presensistently result-sets with different
degrees of completeness.

Input GUT - |y | Catpuat GITI
Chaery Engine Visualization
Engine
£ & & X
Creo-MD
(Ineo-MDE) IF |y ol IF | InGeo-MDF

¥
Ilappine £ Cotrrersions T 15046-15 IF

v | |

Mapping S Corrrersions ENV 12657 IF

¥ 5
InGeo-LIDE InCeo-MIS

Figure 7: Architecture 1

F 3
r

pl I[F | CD13048-15

F
r

p| IF | EMV 12657

Architecture 2provides as well input and output facilites foegas / query results, as
described above. But unlike the first solution amgus translated into the semantic domains
of several target systems, including the proper(@m@eo-MIS). Accordingly, the results will
consist of different metadata formats, but they bl unfiltered and include the complete set
of information available. The user may access #iselts via different, simple visualization
engines which do not provide any integration ofdbery results. A result integration is
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accomplished, as in the first architecture, by rsegEfrmapping, conversions etc. with the
respective loss of information detalils.

It GUT | Chatgnat GUT
Chaety W isalization Visualization
Framew otk Efiginps Engite
&2 & & ¢ Mappings
p{* Comversons
p*  Thesam federation
| oo Gazettesr
Caery Engine InGeo-LDF IF |4 p IF | InGeo-MDF
Chaety Engine CD 15048-15 IF |4 p| IF | CD15048-15
| . |
Caery Engine BNV 12657 IF |4 p IF | ENV 12857
InGeo-LIDE In Geo-MMIS

Figure 8: Architecture 2

In comparison, architecture 1 has the advantagewsr modules and thereby less
complexity. The multiple query engine along witle tiespective visualization engines leads
to high implementation expenses for architecture 2.

On the other side, architecture 2 collects the mari set of information. The user can decide
if he wants to browse the query results in detaif be prefers an integrated view on the
result set. In addition, this solution offers méexibility for mapping and the integration of
collected information. Besause the set of origrealllts is available interdependencies
between several metadata elements can be explbitely, the integrating module can be
updated more easily, if new methods for analyssdawveloped. All in all, architecture 2 has
crucial advantages.

4.2 - 1T-CONCEPT OF THE InGeo-MIS

Based on the discussion of the general aspecteemiing the development of new MIS (such
as InGeo-MIS) the following IT-concept has beensegm

- Basically, the InGeo-MDF is used as metadata miedgl. format. It is strongly based
on the ISO 15046-15 common draft (scheduled foram in 2000). InGeo-MDF
will at least be level 1 compliant to ISO.

« Due to the fact that CEN ENV 12657 is widely spreaGermany and Europe, it will
be considered both in the system architecturedasribed above) and in metadata
extensions. On a national level, we intend to dosiéime with other - explicitly topic-
oriented - metadata formats such as UDK in thel fd¢lenvironmental data.

« The local meta database (InGeo-MDB) will be a refetl ORACLE database which
is connected via JDBC to the InGeo-Browser (comgjsaf an input GUI, query
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engine and output GUI, s@gure 8. Queries are translated into SQL statements,
result sets are presented via the visualizatiomenras part of the output GUI of the
browser.

- For connecting external meta databases aside freotal InGeo-MDB, basically a
http/XML interface will be provided. Data providean store their metadata directly as
XML sites on their webserver or in any kind of datae using an additional interface,
e.g. CGl. In the first line, project partners whitl vollow the InGeo-MDF are
integrated into the InGeo-MIS network. Designatdteosystems (e.g. UDK) will
come next, using the proposed approachf(gees 8. The interfaces (data/metadata
server access mechanisms, protocols, profileg,wilt depend on the involved
system. For instance, it is intended to supportRav@rsion (for the field of earth
observation). In that case a Z39.50 server in coatlnn with the GEO profile will be
necessary.

5-SUMMARY AND OUTLOOK

The paper gives an overview of different factoffugncing the establishment of a new
Metadata Information System. As an example, consitgs and solutions concerning the
development of the InGeo-MIS is presented.

In particular it is pointed out that, comparedHe tUSA, the situation in Europe and Germany
is less regulated and, therefore, demands thedmnasgion of a diversity of meta formats and
metadata information systems. To overcome thisrdlityefor integration purposes a method
of bridging is required.

A pragmatic approach has been developed and ismisebwhich basically builds upon the
choice of an existing metadata model in combinatith a limited extension of it and a
mapping of designated other metadata models.

In Europe, the acceptance of internet-based sokitiamd applications is evolving fast. The
next steps in establishing geospatial MIS will e integration of online access to real
geodata and the connection of already existing MIi&kind of "Supranet”. The approaches
described in this paper will contribute to thisrsmeo. In the near future this development will
continuously be restrained by the fact that thétipal awareness of the problems on the geo-
market in Europe and especially in Germany is gugiking and that important standards ( as
the ISO 15046) are still under development. Fottithe being, pragmatic solutions are
demanded to improve the situation.
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