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Linked Open Data - Background and Objectives of the project at the BKG

* Linked Open Data (LOD) defines a vision of globaly
accessible and linked data on the internet based on
the RDF standards of the semantic web.

* LOD is often thought of as a virtual data cloud
where anyone can access any data they are
authorized to see and may also add to any data
without disturbing the original data source.

* LOD - Sources:

=  https://lod-cloud.net/dataset/geonames-semantic-web

=  https://lod-cloud.net/dataset/linkedgeodata

=  https://lod-cloud.net/dataset/wikidata

=  https://lod-cloud.net/dataset/deutsche-nationalbibliografie-
dnb

R E‘;’:ﬁ,’;ﬁ,‘;":ﬁj"éeodesy Dr. Falk Wiirriehausen: National LOD implementations or projects - Germany, 30.09.2022 | Page 3 ‘@ B KG

Wir geben Orientierung.


https://www.w3.org/egov/wiki/RDF
http://www.w3.org/standards/semanticweb/
https://lod-cloud.net/dataset/linkedgeodata
https://lod-cloud.net/dataset/wikidata
https://lod-cloud.net/dataset/deutsche-nationalbibliografie-dnb

Linked Open Data - Background and Objectives of the project at the BKG

* Question: Is it possible to build up a linked data architecture for —
the existing spatial datasets in BKG (e.g. GN250 dataset)? Bmwse

Business
* In order to provide a prototype of linked data in the BKG, rules
various components had to be developed that were to enable analysie
the provision of linked data (SPARQL Endpoint), the conversion

[ Aggregation ]

—

of various geoformats to RDF and the exploration and RDF + OWL + HTTP;SPAHD

reconversion of linked data into geoformats for their provision.

* Objectives @I
(1) Conversion of existing spatial data sets of objects

(2) Simplified querying of Semantic Web data sources.
(3) Interlinking of different concepts.
(4) Enrichment and conversion of RDF data.

I
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Current Development and Examples

= One requirement was the conversion of existing spatial data sets in BKG to the Linked Data RDF

Serializations (e.g. RDF/XML, TTL).

= We developed a concept and tools for standard based data (e.g. INSPIRE GML) as well as for other

formats (Shp) prototypically.

= |ntegration of RDF data in Triple Stores

(nowiedge base >

Conversion

> Integration >

|}|

Standard data
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Data management concepts in TripleStores

= Graph visualization:

GraphDB .
Visual graph ©

@ Impart

@ Explare -
*
2

SPAROL

D e
Moriitor B -;.’@ '
@ b 9%
® Help ; "“..“ ¥

& gn_inspire1 - (&) wuerriehausen -

®dAQ6sciBe

mouse and keyboard actions

% Eiﬂf;;:;;ghey":zj‘gwdesy Dr. Falk Wiirriehausen: National LOD implementations or projects - Germany, 30.09.2022 | Page 6

% BKG

Wir geben Orientierung.



Data management concepts in TripleStores

= GeoSPARQL Query gn:NamedPlace in GraphDB

GraphD B e e gn_inspirel registry1 X @ E gn_inspire2 - @wuemehausen "
S @ FREFLA 80! ANTTPI/ /WWwW.W3.0rg/] L0030l ge0; WESEL_PosTFs &
9  PREFIX osgeo: <http://data.ordnancesurvey.co.uk/ontology/geometry/> F_‘q
(1) Import ; 18 PREFIX osspatial: ¢http://data.ordnancesurvey.co.uk/ontology/spatialrelations/> ]
11 PREFIX owl: <http://www.w3.org/2002/87/owlé> B
12 PREFIX rdfs: <http://www.w3.org/2808/01/rdf-schemad#>
@ Explore 13 PREFIX skos: <http://www.w3.org/2004/02/skos/core#> 0
14 PREFIX spatial: <http://geovocab.org/spatial#> ()
15
{ SPAROL *16 SELECT ?id ?name ?wkt_geom WHERE { >>
17 ?id rdf:type gn:MamedPlace .
18 Pid gniname Pgeog_name . Pgecg_name gn:spelling ?spelling . ?spelling gn:text Pname . ?id gecspargl:hasGeometry ?id_geom . ?id_geom geospargl:asWKT c%
Monitor ?wkt_geom .
@ Setup bl ] LIMIT 1@ o

Table Raw Response Pivot Table

Showing results from 1 to 100 of 100. Query took 0.2s. moments ago.

® Help

id s name s wkt_geom H
1 | http:/ffregistry.gdi-de.org/id/de bund.bkg.inspire.gn250 “Umflut” "POINT (12.529059270514052 50.827561248811385)" <ntie-/www.opengis.
/NAMEDPLACE _DEBKGGNDODOD4IIW netfent/geaspargl@wkiLiteral>
2 | http:/fregistry.gdi-de.org/id/de.bund.bkg.inspire.gn250 "Heerenweggraben” "POINT (7.235054756188914 53.19921987512117) <htelwwwopengisnet/o
/NAMEDPLACE _DEBKGGNDODOD4IKE nt/fgecepargiswitLiteral>
3 | httpy/fregistry.gdi-de.org/id/de. bund.bkg.inspire.gn250 “Sulzbach” “POINT (7.773241814169975 50.302201952554285)" <nttn:www.opengis.ne
/NAMEDPLACE _DEBKGGNDODOOTWBD tiont/geospariswkiliteral>
http:/registry.gdi-de.org/id/de.bund.bkg.inspire.gn250 “Leegebruch” "POINT (13.194190832335366 52.71948372198545)" tplwawspengisne
/MAMEDPLACE _DEBKGGNDODOD3VFN tfont/geospargiewkiliteral>
5 | http://registry.gdi-de.org/id/de.bund.bkg.inspire.gn250 "Buddenhagen” "POINT (12.307253054428944 53, 309329682913194)" <tip:iwww.openg
/NAMEDPLACE _DEBKGGNDOODOOONMS s.net/ont/geospargi#witLiteral>
keyboard shortcuts
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Current Development and Examples

NamedPlace *  Named Place Collections -
fCoIIections!NamedPlace!lte& ) ) v, - Fro ntend

) administratieUnit
| PopulatedPlace

m buikiing
) transporiistverk
AR -{S ‘ﬁﬁ m landconer
g wug mfm.m m o
q‘hT“L“ g |andfom
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s i Bnr.he &le!‘b}\: fJ %r-}’
iser) Be kenﬁ—a\! { \-'lllni. T ki WLBMIWMIEKWWMS*M?WH
tyle | Apply Style |
Show |10+ nentnes Search: |
FeaturelD “| beginLifespanVersion localType hasGeometry name.spelling.text | name.spelling.script | name.nameStatus
WATrth a.d.
Isar,WATrth an der
POINT (12,339065222953076
NAMEDPLACE DEBKGGNDOOOOOOHQ 20150326000000 AX Ortslage 48.62324616908041) wﬁ':g - t:m’t;t: ﬁl
NAMEDPLACE DEBKGGNDOOOODOHO geom IsarWATrth an der B
Isar

POINT {8.558452050456001

NAMEDPLACE DEBKGGNDO00000I2 20150326000000 AX _Ortsl 52.33655792887399) Alswed: Latn fficial io* i -
[V N s . ofticia Fig: Named Place Collections - Frontend
POINT {2.910820957865498
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Current Development and Examples

Hohen-Sulzen st1d.gdi-de.org
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Property Value
geosparglasWKT -

geosparglhasGeometry

rdfs:label
inspire:schemas/gn/4.0#beginLifespanVersion
inspire:schemas/gn/4.0#localType
inspire:schemas/gn/4.0#name
inspire:schemas/gn/4.0#type

rdf:type
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*

POINT (8.226817299782962 49.61945752795732) (geosparqghwktLiteral)
pubby:de bund bkg.inspire.gn250/NAMEDPLACE_DEBKGGNDOOOOONN4A_geom
= Hohen-Silzen (xsd:string)

20150326000000 (xsd:string)

= aaabAX_Ortslage

s pubby:de.bund.bkg.inspire.gn250/0116264e-5d90-4f51-af80-d665e2a0fd73

= inspirexcodelist/NamedPlace TypeValue/populatedPlace

inspire:schemas/gn/4.0#NamedPlace
pubby:de.bund bkg.inspire.gn250/NamedPlace
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* Geographical Name, Example
,Hohen-Silzen“ —Frontend

*  Persistent ID
* Search Bar

*  Named Geometry with BKG
TOPPlus Background Map

* Property and Value Table

* GeoSpargl and INSPIRE
compliance

Fig: Geographical Name , Hohen-Silzen“ —Frontend
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Challenges

The GeoNames Ontology *  URI-Concepts (not only local IDs)
The GeoNames Ontology makes it possible to add geospatial semantic information to the Word Wide Web. are FEQUiI’Ed to integrate and

All over 11 million geonames toponyms now have a unigue URL with a corresponding RDF web service. . . .

Other services describe the relation between toponyms. interlink different COﬂCEptS

The Ontology for GeoNames is available in OWL : https://www.geonames.org/ontology/ontology_v3.3.rdf, ° The Concepts must be described in
mappings

GeoNames is using 303 (See Other) redirection to distinguish the Concept (thing as is) from the OntOIOgles' e.8. like the GeoNames

Document about it. Ont0|0gy see:
A :

For the town Embrun in France we have these two URIs :

[1] https://sws.geonames.org/3020251/ https://Www.geonames.org/ontolo
[2] https://sws.geonames.org/3020251 /about. rdf gv/documentation.html

The first URI [1] stands for the town in France. You use this URI if you want to refer to the town. The

second URI [2] is the document with the information geonames has about Embrun. The geonames web

server is configured to redirect requests for [1] to [2]. The redirection tells Semantic Web Agents that . . .
Embrun is not residing on the geonames server but that geonames has information about it instead. See ° ... ON |OC3|, national or international
our blog posting about "Concept vs. Document" for more information.

level?

Fig: Documentation of the GeoNames Ontology,
https://www.geonames.org/ontology/documentation.html
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Challenges

Q MainWindow

Unicorn

Select Endpoint: Wikidata —> ?item 7geo

Allow non-geo queries Query Name :

j Query Templates: Item-+abel

j Filter Concept Results: place|

| SaveQuery | Layer name: unicorn_ out-of-place_artifact_(q1069150)

Valid Query

SELECT 2?item ?itemLabel 2geoc WHERE {

?item wdt:P31 wd:Q1069160 .

2?item wdt:P625 ?geo .

SERVICE wikibase:label {

bd:serviceParam wikibase:language "[AUTO LANGUAGE],en".
}

} LIMIT 10

load unicorn layers unicorn_geographic_names_board_(q22967432)

- | .
GeoConcepts (5000) | FeatureCollections GeometryC Export To Triple Store

Concept union
Part of

¥ LGET historic place (Q28469577)
3> LGBT place (054364539)

»» census-designated place (0493162)
»¥ coliving place (Q111446707)

2> dwelling place (Q4632675)

2> former place (Q27916659)

2» holy place (Q4528528)

»» marketplace ((3330284)

»» out-of-place artifact (Q1069160)
>> place ((98929991)

»» place of worship (Q1370598)

»» place-of-arms (02538929)

»¥ swimming place (Q12004456)

Configure TripleStores

Constraint By BBOX

Add Layer

ChristSchoolQuery

Le

Load Query

j Export Loaded Layer as TTL

% Federal Agency for
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* Integration of LOD Sources in
Standard GIS Software.

*  Future works are, e.g. build
up a QGIS Plugin to integrate
LOD Sources in QGIS.

* SpalLOD-QGIS Plugin Prototyp

* Query different SPARQL-
Endpoint (e.g. Wikidata or
Geonames) in QGIS

Fig: SpaLOD-QGIS Plugin Protototyp
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Conclusions

= Linked Open Data (LOD) provides the possibility to use and interlink existing Geographical Names
datasets of BKG in a very easy way

= |tis possible to set up a linked data compliant architecture, which has already been implemented as a
prototype in the BKG.

= |Itis possible to transform existing (well-known) geospatial standards coming from ISO and OGC — into
LOD.

= GraphDB: suitable as TripleStore for the provision of Linked Spatial Data and query them via GeoSPARQL

= Challenges must be solved, e.g. build up a QGIS Plugin to integrate LOD Sources in Standard GIS
Software.

= ... build up a common Ontology in UNGEGN, like GeoNames?

— With the examples of BKG Geographical Names dataset we have shown, how existing spatial datasets
can be provided as LOD and benefit to a greater extent and linking to other data in the Semantic Web.
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Thank you for your kind attention!

Bundesamt fiir Kartographie und Geodasie
Koordinierungsstelle GDI-DE
Richard-Strauss-Allee 11

60598 Frankfurt am Main

Dr. Falk Wiirriehausen
falk.wuerriehausen@bkg.bund.de
www.bkg.bund.de

Phone +49 69 6333 — 298



	National LOD implementations or projects�- Germany -
	Agenda
	Linked Open Data – Background and Objectives of the project at the BKG 
	Linked Open Data – Background and Objectives of the project at the BKG 
	Current Development and Examples
	Data management concepts in TripleStores
	Data management concepts in TripleStores
	Current Development and Examples
	Current Development and Examples
	Challenges
	Challenges
	Conclusions
	Foliennummer 13

