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PROBLEM STATEMENTPROBLEM STATEMENT
Example of an artifact with poor geodata: 

Geodata in today's LOD Cloud…

link

https://druid.datalegend.net/Hack-a-LOD/iisg-kg/browser?resource=https%3A%2F%2Fiisg.amsterdam%2Fid%2Fitem%2F1248712
https://wouterbeek.github.io/img/crete_geo.png


NLGIS DATASETSNLGIS DATASETS

Dataset №
statements

Main concepts №
geometries

Timeframe

6,120 countries, cities 510 1920-
present

6,987 authorities, houses 950 565-
present

46,929 municipalities,
provinces

3,219 1813-
present

60,036 features, geometries 4,679

https://druid.datalegend.net/nlgis

CShapes

Mint Authorities

Gemeentegeschiedenis

nlGis

https://druid.datalegend.net/nlgis/
https://druid.datalegend.net/nlgis/cshapes
https://druid.datalegend.net/nlgis/mint
https://druid.datalegend.net/nlgis/gemeentegeschiedenis
https://druid.datalegend.net/nlgis/nlgis


LESSONS LEARNEDLESSONS LEARNED
1. Combine what belongs together
2. Do not use ambiguous ‘null’ values
3. No perfect tool for data

transformation
4. No perfect triple store for geo
5. Direct feedback helps a lot
6. Use interoperable representations



[1] COMBINE WHAT BELONGS TOGETHER[1] COMBINE WHAT BELONGS TOGETHER
DATE/TIMEDATE/TIME

(In CShapes, ‘cow’ stands for Correlates of War.)

:Greece iisg:cowStartYear "1946"^^xsd:gYear ;
        iisg:cowStartMonth "1"^^xsd:gMonth ; 
        iisg:cowStartDay "1"^^xsd:gDay .

:Greece iisg:cowStart "1946-01-01"^^xsd:date 



COMBINING WHAT BELONGS TOGETHER PREVENTS BUGSCOMBINING WHAT BELONGS TOGETHER PREVENTS BUGS
Longitude/latitude

There is also wgs84:lat_long, but it is almost never
used.

:somewhere wgs84:lat "..." 
           wgs84:lat "..." ; 
           wgs84:long "..." ; 
           wgs84:long "..." .



THERE ARE MANY INSTANCES OF THIS!THERE ARE MANY INSTANCES OF THIS!
OCLC VIAF 

There are many other instances of this problem, e.g.,
foaf:firstName and foaf:lastName.

example

:EmmaGoldman schema:givenName "Ema" ; 
             schema:givenName "Ėmma" ; 
             schema:familyName "Gol'dman" ; 
             schema:familyName "Gōrudoman" .

https://demo.triply.cc/oclc/viaf/table?subject=http%3A%2F%2Fviaf.org%2Fviaf%2F39377930


[2] DO NOT USE AMBIGUOUS ‘NULL’[2] DO NOT USE AMBIGUOUS ‘NULL’
VALUESVALUES

CShapes uses -1 to denote an unknown year.

In the context of CShapes (countries after 1920) this
makes sense.

But on the web we can query CShapes ánd Pleiades.



[3] NO PERFECT TOOL FOR[3] NO PERFECT TOOL FOR  
DATA TRANSFORMATIONDATA TRANSFORMATION

Requirements:

1. Support multiple source formats
2. Scale to datasets of arbitrary

size

No currently available data transformation tool
implements these two core requirements.



SUPPORT MULTIPLE SOURCE FORMATSSUPPORT MULTIPLE SOURCE FORMATS
CSV
(Geo)JSON
XML
(GML/MARCXML/EAD)
relational DB
RDF

Proprietary formats can sometimes be transformed
into open formats, e.g., ESRI ShapeFile.



SCALE TO DATASETS OF ARBITRARY SIZESCALE TO DATASETS OF ARBITRARY SIZE
Be able to stream through the data at the required

granularity level.

# , name      , population , shape 
1 , Amsterdam , 1.3M       , MultiPolygon((..
2 , Athens    , 3.1M       , MultiPolygon((..
...



[4] NO PERFECT TRIPLE STORE FOR GEO[4] NO PERFECT TRIPLE STORE FOR GEO
GeoSPARQL support is either absent, not standards-

compliant, or not performant.

Most stores do not implement GeoSPARQL syntax,
but some do.
Most stores have miserable/unusable performance,
but some have good performance.
Some stores change the data merely by loading it.
Some stores cannot load larger shapes.
Commercial stores are not necessarily better than
FOSS (if fact: they are very often worse).



[5] DIRECT FEEDBACK HELPS A LOT[5] DIRECT FEEDBACK HELPS A LOT
When writing GeoSPARQL queries, a table of results is

not enough.

https://wouterbeek.github.io/img/GeoYASGUI.png


[6] USE INTEROPERABLE[6] USE INTEROPERABLE
REPRESENTATIONSREPRESENTATIONS



OPTIONS FOR REPRESENTING GEODATA IN LODOPTIONS FOR REPRESENTING GEODATA IN LOD
WGS84 Geo Positioning Vocabulary
(W3C)
GeoSPARQL (OGC)

Well-Known Text (WKT)
Geography Markup Language (GML)

Make up your own vocabulary
GeoJSON + JSON-LD



PLEIADESPLEIADES

Without interoperable representations:

clients do not know what to do with your
data
triple store cannot index your geometries
reasoners arrive at contradictions

prefix geo: <http://data.ordnancesurvey.co.uk
place:Athens a lawd:Place ; 
  geo:hasGeometry [ 
    geo:asWKT "LineString(5.16 52.05,…)" ; 
  ] ;

After applying standards…

https://demo.triply.cc/wouter/pleiades/services/pleiades#query=prefix+def%3A+%3Chttps%3A%2F%2Fpleiades.stoa.org%2Fplaces%2Fvocab%23%3E%0Aprefix+geo%3A+%3Chttp%3A%2F%2Fwww.opengis.net%2Font%2Fgeosparql%23%3E%0Aprefix+spatial%3A+%3Chttp%3A%2F%2Fdata.ordnancesurvey.co.uk%2Fontology%2Fspatialrelations%2F%3E%0Aselect+%3Fwkt+%3FwktColor+%3FwktLabel+%7B%0A++%7B%0A++++select+%3Fwkt+(count(%3Fplace)+as+%3Fn)+%7B%0A++++++%3Fplace+def%3AhasLocation%2Fspatial%3ApartiallyOverlaps%2Fgeo%3AhasGeometry%2Fgeo%3AasWKT+%3Fwkt+.%0A++++%7D%0A++++group+by+%3Fwkt%0A++++order+by+desc(%3Fn)%0A++++limit+125%0A++%7D%0A++bind+(concat('Number+of+places%3A+'%2C%3Fn)+as+%3FwktLabel)%0A++bind+(concat(%22bluered%2C%22%2C%3Fn%2F104.0)+as+%3FwktColor)%0A%7D%0A&contentTypeConstruct=text%2Fturtle&contentTypeSelect=application%2Fsparql-results%2Bjson&endpoint=https%3A%2F%2Fdemo.triply.cc%2F_api%2Fdatasets%2Fwouter%2Fpleiades%2Fservices%2Fpleiades%2Fsparql&requestMethod=POST&tabTitle=Query&headers=%7B%7D&outputFormat=leaflet


LOD-A-LOTLOD-A-LOT
 
 
 
 
 
 

Large-scale empirical analyses 
lod-a-lot.lod.labs.vu.nl

http://lod-a-lot.lod.labs.vu.nl/


LINKED GEODATA VOCABULARY USELINKED GEODATA VOCABULARY USE
Property № statements № documents

wgs84:alt 2,349,607 9,843

wgs84:lat 42,883,363 11,134

wgs84:lat_long 283 173

wgs84:location 14,688,561 117

wgs84:long 42,916,785 11,134

geo:asGML 0 1

geo:asWKT 188,427,329 50

geo:hasGeometry 28,366,268 7

Based on the LOD-a-lot data collection (Fernández et al. 2017).



GEOJSON + JSON-LDGEOJSON + JSON-LD
Unfortunately, these two popular formats are

incompatible:

GeoJSON uses square brackets to denote (nested)
lists of geographic coordinates.
JSON-LD uses square brackets as summarized
syntax for repeated property assertion.

This may be �xed in future a version of the JSON-LD standard.



NLGIS DATASETSNLGIS DATASETS

Dataset №
statements

Main concepts №
geometries

Timeframe

6,120 countries, cities 510 1920-
present

6,987 authorities, houses 950 565-
present

46,929 municipalities,
provinces

3,219 1813-
present

60,036 features, geometries 4,679

Dutch Cultural Heritage institutes already use this to
annotate their collection with ( ).

https://druid.datalegend.net/nlgis

CShapes

Mint Authorities

Gemeentegeschiedenis

nlGis

example

https://druid.datalegend.net/nlgis/
https://druid.datalegend.net/nlgis/cshapes
https://druid.datalegend.net/nlgis/mint
https://druid.datalegend.net/nlgis/gemeentegeschiedenis
https://druid.datalegend.net/nlgis/nlgis
https://demo.triply.cc/wouter/iisg-kg-plus-context/browser?resource=https%3A%2F%2Fiisg.amsterdam%2Fid%2Fitem%2F1248712


FUTURE WORKFUTURE WORK
Cover more places & times.
Annotate Cultural Heritage objects with detailed
geographic information.
Create a standardized vocabulary for how
geolocations change through time.
Improve GeoSPARQL support in triple stores.
Explore new ways of displaying Cultural Heritage
objects in space and time ( ).example

http://nightly.yasgui.triply.cc/#query=prefix%20bag%3A%20%3Chttp%3A%2F%2Fbag.basisregistraties.overheid.nl%2Fdef%2Fbag%23%3E%0Aprefix%20beeldbank%3A%20%3Chttps%3A%2F%2Fcultureelerfgoed.nl%2Fvocab%2F%3E%0Aprefix%20dbo%3A%20%3Chttp%3A%2F%2Fdbpedia.org%2Fontology%2F%3E%0Aprefix%20dct%3A%20%3Chttp%3A%2F%2Fpurl.org%2Fdc%2Fterms%2F%3E%0Aprefix%20energie%3A%20%3Chttp%3A%2F%2Fdata.labs.pdok.nl%2Fdataset%2Fenergie%23%3E%0Aprefix%20foaf%3A%20%3Chttp%3A%2F%2Fxmlns.com%2Ffoaf%2F0.1%2F%3E%0Aprefix%20gemeente%3A%20%3Chttps%3A%2F%2Fdata.pdok.nl%2Fcbs%2Fid%2Fgemeente%2F%3E%0Aprefix%20geo%3A%20%3Chttp%3A%2F%2Fwww.opengis.net%2Font%2Fgeosparql%23%3E%0Aprefix%20kvk%3A%20%3Chttp%3A%2F%2Fdata.labs.pdok.nl%2Fdataset%2Fbedrijf%23%3E%0Aprefix%20monumenten%3A%20%3Chttp%3A%2F%2Flod.kb.nl%2Frce%2Fvocab%2Fid%2F01%2Fceo%23%3E%0Aprefix%20rdfs%3A%20%3Chttp%3A%2F%2Fwww.w3.org%2F2000%2F01%2Frdf-schema%23%3E%0Aprefix%20schema%3A%20%3Chttp%3A%2F%2Fschema.org%2F%3E%0Aprefix%20vcard%3A%20%3Chttp%3A%2F%2Fwww.w3.org%2F2006%2Fvcard%2Fns%23%3E%0Aselect%20%3Fwkt%20%3FwktColor%20%3FwktHeight%20%3FwktName%20(sample(%3FwktLabel)%20as%20%3FwktLabel)%20%7B%0A%20%20graph%20%3Chttps%3A%2F%2Fdata.labs.pdok.nl%2Fgraph%2F3d-bag%3E%20%7B%0A%20%20%20%20%3FopenbareRuimte%20bag%3AnaamOpenbareRuimte%20%3FopenbareRuimteNaam%20%3B%0A%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20bag%3AbijbehorendeWoonplaats%20%3Fwoonplaats%20.%0A%20%20%20%20%3Fwoonplaats%20bag%3AnaamWoonplaats%20%3FwoonplaatsNaam%20.%0A%20%20%20%20%3Fnummeraanduiding%20bag%3AbijbehorendeOpenbareRuimte%20%3FopenbareRuimte%20%3B%0A%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20bag%3Ahuisnummer%20%3Fhuisnummer%20%3B%0A%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20bag%3Apostcode%20%3Fpostcode%20.%0A%20%20%20%20%3Fverblijfsobject%20bag%3Ahoofdadres%20%3Fnummeraanduiding%20%3B%0A%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20bag%3Aoppervlakte%20%3Foppervlakte%20%3B%0A%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20bag%3Apandrelatering%20%3Fpand%20%3B%0A%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20bag%3Astatus%20%3FverblijfsobjectStatus%20.%0A%20%20%20%20%3FverblijfsobjectStatus%20rdfs%3Alabel%20%3FverblijfsobjectStatusLabel%20.%0A%20%20%20%20%3Fpand%20geo%3AhasGeometry%2Fgeo%3AasWKT%20%3Fwkt%20%3B%0A%20%20%20%20%20%20%20%20%20%20bag%3AoorspronkelijkBouwjaar%20%3Fbouwjaar%20%3B%0A%20%20%20%20%20%20%20%20%20%20bag%3Astatus%20%3FpandStatus%20.%0A%20%20%20%20%3FpandStatus%20rdfs%3Alabel%20%3FpandStatusLabel%20.%0A%20%20%7D%0A%20%20%3Fpand%20schema%3Aheight%20%3FwktHeight%20.%0A%20%20optional%20%7B%0A%20%20%20%20graph%20%3Chttps%3A%2F%2Fdata.labs.pdok.nl%2Fgraph%2F3d-rce%3E%20%7B%0A%20%20%20%20%20%20%3Fmonument%20monumenten%3AhasLink%20%3FmonumentUrl%20%3B%0A%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20monumenten%3AhasPostCode%20%3Fpostcode%20%3B%0A%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20monumenten%3AhasRijksmonumentNumber%20%3Fcode%20%3B%0A%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20monumenten%3AhasRijksmonumentDefinition%20%3Fbeschrijving%20%3B%0A%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20monumenten%3AhasStreetNumber%20%3Fhuisnummer%20.%0A%20%20%20%20%7D%0A%20%20%20%20bind%20(IRI(concat('https%3A%2F%2Fcultureelerfgoed.nl%2Fid%2Fmonument%2F'%2Cstr(%3Fcode)))%20as%20%3Fx)%0A%20%20%20%20optional%20%7B%0A%20%20%20%20%20%20%3Fafbeelding%20foaf%3Adepicts%20%3Fx%20%3B%0A%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20beeldbank%3Alocator%20%3FafbeeldingUrl%20.%0A%20%20%20%20%7D%0A%20%20%20%20bind%20(concat('%3Ca%20href%3D%22'%2Cstr(%3FafbeeldingUrl)%2C'%22%20target%3D%22_blank%22%3E%3Cimg%20src%3D%22'%2Cstr(%3FafbeeldingUrl)%2C'%22%20style%3D%22max-height%3A%20100px%3B%22%3E%3C%2Fa%3E')%20as%20%3FafbeeldingLabel)%0A%20%20%7D%0A%20%20bind%20(if(bound(%3FafbeeldingLabel)%2Cconcat('%3Ch5%3E%F0%9F%96%BC%20Beelden%20uit%20de%20beeldbank%3A%3C%2Fh5%3E%3Cdiv%20style%3D%22max-height%3A125px%3B%20overflow-y%3A%20scroll%3B%22%3E'%2C%3FafbeeldingLabel%2C'%3C%2Fdiv%3E')%2C'')%20as%20%3FmonumentString1)%0A%20%20bind%20(if(bound(%3Fcode)%2Cconcat('%3Ch5%3E%E2%9B%AA%20%3Ca%20href%3D%22'%2Cstr(%3FmonumentUrl)%2C'%22%20target%3D%22_blank%22%3EMonument%20'%2Cstr(%3Fcode)%2C'%3C%2Fa%3E%3C%2Fh5%3E%3Cp%20style%3D%22max-height%3A%20125px%3B%20overflow-y%3A%20scroll%3B%22%3E'%2Cstr(%3Fbeschrijving)%2C'%3C%2Fp%3E'%2C%3FmonumentString1)%2C'')%20as%20%3FmonumentString2)%0A%20%20bind(if(bound(%3FafbeeldingLabel)%2C%22red%22%2Cif(bound(%3Fmonument)%2C%22green%22%2C%22%234169e133%22))%20as%20%3FwktColor)%0A%20%20bind%20(if(%3Fpand%3D%3Chttp%3A%2F%2Fbag.basisregistraties.overheid.nl%2Fbag%2Fid%2Fpand%2F0193100000000169%3E%2Cconcat('%3Cvideo%20src%3D%22https%3A%2F%2Fwouterbeek.github.io%2Fvid%2Fgrote-kerk-zwolle.mp4%22%20autoplay%20height%3D%22250%22%20loop%3E%3C%2Fvideo%3E')%2C'')%20as%20%3Fvid)%0A%20%20bind%20(concat('%3Ch4%3E'%2Cstr(%3FopenbareRuimteNaam)%2C'%20'%2Cstr(%3Fhuisnummer)%2C'%2C%20'%2Cstr(%3Fpostcode)%2C'%20'%2Cstr(%3FwoonplaatsNaam)%2C'%3C%2Fh4%3E'%2C%3Fvid%2C%3FmonumentString2%2C'%3Ch5%3E%3Ca%20href%3D%22'%2Cstr(%3Fverblijfsobject)%2C'%22%3EVerblijfsobject%3C%2Fa%3E%3A%3C%2Fh5%3E%3Cul%3E%3Cli%3EWoonplaats%3A%20%3Ca%20href%3D%22'%2Cstr(%3Fwoonplaats)%2C'%22%3E'%2Cstr(%3FwoonplaatsNaam)%2C'%3C%2Fa%3E%3C%2Fli%3E%3Cli%3EOppervlakte%3A%20'%2Cstr(%3Foppervlakte)%2C'm%C2%B2%3C%2Fli%3E%3Cli%3EStatus%3A%20%3Ca%20href%3D%22'%2Cstr(%3FverblijfsobjectStatus)%2C'%22%3E'%2Cstr(%3FverblijfsobjectStatusLabel)%2C'%3C%2Fa%3E%3C%2Fli%3E%3C%2Ful%3E%3Ch5%3E%3Ca%20href%3D%22'%2Cstr(%3Fpand)%2C'%22%3EPand%3C%2Fa%3E%3A%3C%2Fh5%3E%3Cul%3E%3Cli%3EBouwjaar%3A%20'%2Cstr(%3Fbouwjaar)%2C'%3C%2Fli%3E%3Cli%3EStatus%3A%20%3Ca%20href%3D%22'%2Cstr(%3FpandStatus)%2C'%22%3E'%2Cstr(%3FpandStatusLabel)%2C'%3C%2Fa%3E%3C%2Fli%3E%3C%2Ful%3E')%20as%20%3FwktLabel)%0A%20%20bind%20(concat(str(%3FopenbareRuimteNaam)%2C'%20'%2Cstr(%3Fhuisnummer)%2C'%2C%20'%2Cstr(%3FwoonplaatsNaam))%20as%20%3FwktName)%0A%7D%0Agroup%20by%20%3Fwkt%20%3FwktColor%20%3FwktHeight%20%3FwktName%0Alimit%20250%0A&endpoint=https%3A%2F%2Fdata.labs.pdok.nl%2Fsparql&requestMethod=POST&tabTitle=Query&headers=%7B%7D&contentTypeConstruct=text%2Fturtle%2C*%2F*%3Bq%3D0.9&contentTypeSelect=application%2Fsparql-results%2Bjson%2C*%2F*%3Bq%3D0.9&outputFormat=geo3gd


THANK YOU!THANK YOU!
nlGis: 
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June 3rd, 2018
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