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NeoGeoVoCamp1 was a geographic domain-focused VoCamp2 held at the Library of Congress in 

Washington D.C. on October 30th-31st, 2009. The VoCamp sought to identify and begin development of a 

set of simple, common and core geospatial ontologies for Linked Data3. Place is commonplace and will 

be in the Web of Linked Data, too. Thus, the basic issue NeoGeoVoCamp tried to address can be simply 

illustrated with the following analogy, “FOAF is to modeling people in Linked Data as ___?___ is to 

modeling places and locations in Linked Data”. Perhaps most importantly, the VoCamp served as a 

catalyst to form a grass-roots community involving members from a variety of Semantic Web and Geo 

Web communities who can build upon initial work products and complete the vocabularies.  

The modeling focus centered on finding a middle ground between simplicity and semantic richness in an 

effort to help bridge the gap between the Semantic Web and the Geo Web.  A sufficient middle ground 

may lie at the intersection of Neogeography4 and Linked Data as each has experienced explosive growth 

in recent years. Both emphasize simple models yet offer significant utility. With these models the 

building blocks will be in place for a NeoGeo Semantic Web which will enable more geographers to 

utilize RDF and more Semantic Web developers to utilize more location-based data. Eventually these 

borders will become very blurred and spatial and non-spatial data will begin to interlink in 

unprecedented ways. Without these building blocks, however, a disconnection between the Web of 

Linked Data and the Web of Geo Data will remain. 

GOALS 

The key goals of NeoGeoVoCamp were: 

1) Continue work of W3C Geospatial XG5 

2) Identify and build simple geo ontologies for Linked Data 

3) Analyze and gain consensus on what “Geo/Spatial SPARQL” may entail 

4) Create grass-roots community consisting of members of the Semantic Web, Geo Web, 

Geosemantics & Geoinformatics, Neogeography, Mobile & Sensor Web 

5) Address additional items of interest of attendees 
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CONTINUATION OF W3C GEOSPATIAL XG INCUBATOR ACTIVITY 

Vocabulary development at NeoGeoVoCamp did not submit to re-invent the wheel, but instead leverage 

existing Semantic Web vocabularies and existing spatial models and modeling techniques developed by 

the OGC6 (Open Geospatial Consortium) and other previous Geospatial Semantic Web activities. Most 

notably, NeoGeoVoCamp was organized as a grass-roots way to continue vocabulary work done in the 

W3C’s Geospatial XG Incubator Activity in 2006-2007. The Geospatial XG identified a set of geospatial 

ontology components that may be necessary including: Geospatial Feature Ontology, Basic Feature Type 

Ontology, Spatial Relationship Ontology, Toponym Ontology, Coordinate Reference System and Spatial 

Quadrature Ontology, Geospatial Metadata Ontology and a Geospatial Web Services Ontology. Of these 

components, the Geospatial XG developed a core Geospatial Feature Ontology7 based on the GeoRSS8 

feature and geometry model and identified various aspects needed for the remaining ontologies. This, in 

turn, provided ample guidance for NeoGeoVoCamp as well as future work items. 

It is worth noting that many exciting Geospatial Semantic Web investigations, both theoretical and 

empirical, have taken place over the last decade including the DAML-Space9 initiative, the OGC 

Geospatial Semantic Web Interoperability Experiment10, SWING11 and many others. All of these efforts 

have provided guidance and lessons learned towards the development of a set of geospatial ontologies 

for the Semantic Web. With the emergence of Linked Data, however, and its emphasis on simpler, more 

parsimonious models on the Data Web, the Geospatial XG work products may currently align best with 

the principles of both Linked Data and Neogeography. Therefore, it not only serves as a good starting 

point but a “well-balanced” starting point for the construction of a NeoGeo Semantic Web. 

IDENTIFY AND DEVELOP LIGHTWEIGHT GEO ONTOLOGIES FOR LINKED DATA 

Presumably the first question to ask when developing a set of location-based ontologies is what 

common Linked Data geo ontologies currently exist? Many geo ontologies exist, but there are primarily 

two well known geo models, W3C Basic Geo12 and Geonames13. Roughly speaking, these vocabularies 

allow an RDF Resource to have a geographic feature type (such as a building or road), a name and a 

latitude and longitude. This is, in fact, quite simple yet quite powerful. This gives the Web of Linked Data 

a minimalistic machine-processable semantics of space that can be queried spatially. Conversely, the 

Geo Web and the Geospatial Semantic Web have offered much richer representations of space that 

come at the price of both complexity and often machine tractability. For instance, the Geo Web offers 

                                                             
6 http://www.opengeospatial.org/ 
7 http://mapbureau.com/neogeo/neogeo.owl 
8
 http://www.georss.org/Main_Page 

9 http://colab.cim3.net/file/work/SICoP/2006-06-20/JHobbs06202006.ppt 
10 http://www.opengeospatial.org/projects/initiatives/gswie 
11 http://www.swing-project.org/ 
12 http://www.w3.org/2003/01/geo/ 
13 http://www.geonames.org/ 
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rich geometric descriptions (cubic splines, Bezier curves, etc.) available in specifications such as GML 314. 

However, for the average user’s needs this often entails unnecessary complexity. Similarly the 

Geospatial Semantic Web has demonstrated a multitude of spatial logics that offer the entailment of 

rich spatial inferences but that often suffer from computational complexity. In some sense a set of 

lightweight geo ontologies for Linked Data will, from the outset, concede defeat to many of the known 

complexities involved in geosemantics and should instead focus on linking disparate data and implement 

existing geosemantics (feature & geometry definitions, point-set topology, etc.) first and foremost. 

When addressing this issue of simplicity vs. expressiveness, most feedback from attendees suggested 

that meeting in the middle would offer the most flexibility, would remain simple enough for non-GIS 

specialists and likewise would offer enough expressivity for a geographer. For instance, a common 

feature/geometry model for Linked Data could benefit from more semantic richness than W3C Basic 

Geo, yet less richness than deep GIS specifications. This balance, or sweet spot, was largely thought to 

revolve around the GeoRSS feature/geometry model (point, line, polygon, circle, box) that is popular in 

Neogeography. It was also discussed that reuse of existing Neogeography models such as GeoRSS and 

Semantic Web models such as W3C Basic Geo would help with uptake and backwards compatibility. 

These independent conclusions are similar to conclusions drawn in the Geospatial XG which is 

potentially a sign that consensus on a core feature model could be close. Theoretically. 

Identified as a needed ontology in the Geospatial XG effort, the attendees of NeoGeoVoCamp worked 

on an initial Spatial Relationships15 vocabulary. The vocabulary consists of the 9-Intersection16 set of 

binary topological relationships that are common in many GIS systems. The eight possible relationships 

include: disjoint, meet, equal, inside, contains, covers, coveredBy and overlap. These relationships 

describe how two geographic features are connected. For example, one can describe the spatial 

containment of a Point geometry within a Polygon (a building contained in a city) or the intersection of a 

Line geometry with another Line (two roads intersecting) among many other pair-wise possibilities. The 

9-Intersection can also be used to support qualitative spatial relationships where geometric information 

may be unknown. For instance, the transitivity of containment relationships can be exploited to infer 

additional spatial knowledge. Additionally, since the 9-Intersection is based on point-set topology which 

can support point, line and polygon/region spatial relationships, it was the chosen over the well known 

Region Connection Calculus17 formalism which utilizes a region as its spatial primitive.  

Lastly, the group discussed whether or not a “NeoGeo” representation should make use of syntactic 

renaming (semantics remain the same) of some of the predicates or potentially use a subset that may 

make more sense to a non-GIS specialist. For instance, if using RCC-8 it is doubtful that most would feel 

comfortable in using the term “non-tangential proper part inverse” to describe this particular 

relationship. The current naming of topological relationships in the Spatial Relationships Ontology 

includes: borders, containedBy, contains, crosses, disjoint, equals, intersects, overlaps, touches and 

within. 
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Currently, the Spatial Relationships Ontology is predominantly a taxonomy of classes and relationships, 

although some additional OWL semantics such as Symmetric and Transitive properties have been added. 

The ontology is located on Knoodl.com but could be moved elsewhere in the future. In its current state 

the Spatial Relationships Ontology also includes the GeoRSS geometry classes. Thus, a future decision 

needs to be made as to whether or not a Spatial Relationships Ontology is separate from a core 

feature/geometry model. If separate, the question then arises if the Geospatial XG’s NeoGeo Ontology 

should be reused, refactored or extended. Other open-ended discussions involve the need for other 

types of spatial relationships in a Neogeography-based ontology. Distance, for instance, was added to 

the model, but other spatial relationships such as direction, size, shape, etc. still need to be discussed. 

Some attendees worked on a Points Of Interest (POI) mid-level ontology that could serve as a simple 

Geographic Feature Type/Gazetteer ontology for Linked Data. The model would not demand top-down 

enforcement, but rather offer an optional starting point for common places of interest that other 

ontologies could use or extend. This would ensure at least some minimal level of semantic 

interoperability. The POI model should yield a better designed mid-level model than Geonames, for 

instance, which represents more a data source schema ontology than conceptual geographic ontology. 

This model is not yet available but a first draft should be available in early 2010. 

GEO/SPATIAL SPARQL 

Once Linked Data has a set of common geospatial ontologies, a common way to perform spatial queries 

over RDF will be necessary. As an oversimplified example, a real estate application could query a 

SPARQL18 endpoint to “Find all real estate parcels for sale adjacent to water bodies”. Such a query may 

be answered in part by ontology, but graph-external geometric computations may also be needed to 

derive “adjacency” relationships between the geometries representing parcels and water bodies. 

Furthermore, a common vocabulary and consistent semantics for spatially-enabled SPARQL will help 

ensure interoperable spatial queries across the Web of Linked Data regardless of the underlying spatial 

knowledge base implementation. To address this need NeoGeoVoCamp brought together several 

existing RDF database vendors (Oracle, Franz, BBN Technologies, Open Source GeoSPARQL Jena 

extension) currently offering some form of spatially-enabled SPARQL allowing geometric queries over 

RDF. The goal was to gain a tentative consensus on an initial vocabulary and approach. 

Two main approaches were discussed. Matthew Perry and Xavier Lopez of Oracle presented an 

approach that utilizes standard SPARQL to test binary spatial relationships via triple patterns (?province 

ogc:contains ?city) and n-ary relationships using SPARQL filter functions (FILTER (ogc:within_distance 

(?mGML,“<gml:..>..</gml:..>”^^ogc:GMLType, 10, “km”)). By testing the binary spatial relationships as 

triple patterns, both quantitative and qualitative spatial reasoning can be utilized in the query process. 

The vocabulary used was based on a basic mapping to the OGC Simple Features Specification19 and 

encoded GML geometries as XML Literals as the value of a “hasGeometry” Datatype property. The 

approach also described several spatial SPARQL FILTER functions that offer advanced GIS operations 
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such as distance and buffer calculations and binary set operations on geometries like union, intersection 

and difference. Geometry metadata including spatial dimension and spatial reference identifier20 could 

also be encoded in queries and thus utilized by the underlying spatial query processor for advanced GIS 

querying. Several open-ended issues were brought to light such as the preferred method to encode 

geometries in RDF and preferred serializations (WKT, GML, KML). In addition, it is undecided what 

relations are preferred in FILTER functions and what relations are preferred in triple patterns. Lastly, it is 

undecided on the best method to test relationships of transient spatial objects. For example, a common 

“bounding box” query involves testing stored geometries for containment within a user-defined 

rectangle which is not stored in the underlying data store. 

Another project, called GeoSPARQL21, was presented by Marco Neumann (co-developed by Taylor 

Cowan) that offered fewer spatial filters, yet offered a simpler approach using property functions22 in 

SPARQL queries to perform “nearby” and “bounding box” queries over RDF data. The GeoSPARQL 

vocabulary revolves around three spatial filtering functions: gs:nearby(lat lon limit), gs:nearby(?location 

limit) and gs:within(lat1 lon2 lat2 lon2). The GeoSPARQL project is based on a Jena23 ARQ extension that 

builds an r-tree index over RDF statements modeled with W3C Basic Geo lat/lon. Its power is in its 

simplicity and utility. Most existing location-based Linked Data is represented using W3C Basic Geo 

latitude and longitude property values and are not represented as an actual geometric coordinate. Many 

GIS advocates would argue against this modeling practice. Nonetheless, it is a simple, popular 

representation pervasively used in Linked Data. Therefore, using simple W3C Basic Geo lat/lon, 

GeoSPARQL offers non-GIS specialists a way to perform spatial queries over RDF data. 

Both techniques illustrated were quite powerful in their own right. The Spatial SPARQL approach was 

based on leveraging existing OGC specifications and techniques. Thus, Spatial SPARQL offers the ability 

to ask rich, advanced GIS-style queries over RDF data. On the other hand, GeoSPARQL offers a simple, 

minimalistic approach that non-GIS specialists can easily utilize. Since the NeoGeo Semantic Web core 

feature/geometry model should represent a middle ground between W3C Basic Geo and deeper GIS 

modeling, perhaps there is also a middle ground for a “NeoGeo” SPARQL that would utilize aspects of 

both? In one world a direct mapping of a simpler subset of Spatial SPARQL could evolve. A direct 

mapping would ensure “NeoGeo” queries as well as advanced GIS-centric RDF queries could both be 

executed. In another world there are two disjoint vocabularies. One would be simple and one advanced. 

In this case, the underlying SPARQL engines would have to choose a given vocabulary to support. As 

another option, engines could potentially support both regimes, albeit at the cost of lessened 

interoperability. 
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21 http://geosparql.appspot.com/ 
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23 http://jena.sourceforge.net/ 
 

http://en.wikipedia.org/wiki/SRID
http://geosparql.appspot.com/
http://jena.sourceforge.net/ARQ/extension.html#propertyFunctions
http://jena.sourceforge.net/


CREATE A COMMUNITY  

More than just the development of a core set of geo models for the Web of Linked Data, 

NeoGeoVoCamp was most importantly about creating a grass-roots community to bring these models to 

fruition. It was highly unlikely that the entire ontology architecture of the NeoGeo Semantic Web could 

be identified and constructed in a single two day event such as NeoGeoVoCamp. Instead, follow-on 

activities were anticipated as necessary and inevitable. The VoCamp can also be seen as an outreach 

program whereby many different communities interested in linking locations in Linked Data came 

together not just the GIS community and not just the Semantic Web community. Instead, 

NeoGeoVoCamp had broad participation from varied communities such as the Semantic Web, the Geo 

Web, Neogeography, geosemantics research, industry and government. 

Subsequent to NeoGeoVoCamp attendees have formulated a user group24 called ‘NeoGeo Semantic 

Web Vocabs’ on Google Groups. Anyone interested in participating or following progress can email Todd 

Pehle (toddpehle at_g_mail_dot_com) to request an invite. The online group will be used to complete 

development of the existing core Feature/Geometry model, Spatial Relationships model and Points of 

Interest model. In addition, it is anticipated other interlinking or complementary NeoGeo ontologies will 

be needed in the future. Importantly, the group can also serve as a help desk of sorts for others seeking 

to utilize location-based information in Linked Data. In addition to the Google Group, a Google Site25 has 

also been set up to host content and work products developed by the group. 

CONCLUSION 

In conclusion, NeoGeoVoCamp sought to continue work of the W3C Geospatial XG project and put in 

place the ontological building blocks of a NeoGeo Semantic Web. Of these building blocks, the VoCamp 

made progress towards a common way to spatially query RDF via Geo/Spatial SPARQL. The VoCamp also 

identified and partially constructed three core ontologies: a Feature/Geometry model, a Spatial 

Relationships model and a Points of Interest (POI) model. Additional models will inevitably be necessary, 

but even the seemingly simple identification of these models represents a big step towards consensus. 

Many detailed aspects of the individual ontologies were also identified, but not fully encoded or agreed 

upon. An ensuing ‘NeoGeoVoCamp Detailed Report’ will highlight many of the remaining issues. The 

report will provide a ‘TO-DO’ list for the ‘NeoGeo Semantic Web Vocabs’ Google Group to address. 

Finally, my special thanks to all VoCampers who volunteered their time and effort to make 

NeoGeoVoCamp a success! 
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