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  Abstract 
 The Semantic Web and, in particular, Linked Data, enable cross-
database, cross-organizational and cross-domain links on a global 
scale. This paper introduces Linked Data projects that extract and 
apply location-related Linked Data, such as DBpedia. The case 
study of DBpedia Mobile, which provides a location-enabled 
Linked Data browser, is described. We conclude with examples of 
other applications, which can take advantage of location-related 
Linked Data from the Web.  
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 Introduction 
   The  ‘ Semantic Web ’  was conceived by Web inventor Tim Berners-Lee 
and others in the 1990s as a development of the World Wide Web 
whereby the meaning (semantics) of information and services on the 
Web is defi ned, making it possible for the Web to understand and 
satisfy the requests of users.  1   

   An emerging component of the Semantic Web is Linked Data, which 
enables cross-database, cross-organizational and cross-domain links on 
a global scale. Its development is fostered by the W3C (the World 
Wide Web Consortium) through the Linking Open Data (LOD) 
project.  2 – 4   This is a community effort to extend the Web with a data 
commons by publishing various open-licence data sets as Linked Data.  3   
The LOD cloud has grown rapidly since 2007, and now encompasses 
more than 142 million data links. 

   In this paper we introduce Linked Data and describe one of the 
associated projects, DBpedia, being run jointly by the Freie Universit ä t 
Berlin, the Universit ä t Leipzig and OpenLink Software. DBpedia is 
involved with extracting structured data  —  such as spatial data  —  from 
Wikipedia to make it available as part of LOD.  5   It encompasses more 
than 409 million pieces of information and 4.9 million links to other 
LOD data sets. We give an example of the application of DBpedia to 
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local searching, through DBpedia Mobile, which presents data on a 
mobile phone browser. 

    We conclude with several examples of other applications of Linked 
Data involving complex spatial queries. Spatially referenced sources 
now include UK administrative and voting regions, Wikipedia, 
OpenStreetMap, GeoNames, US Census, EuroStat and the CIA 
World Factbook.   

 Linked Data 
    The term  ‘ Semantic Web ’  encompasses a number of general design 
principles and standards, and has sparked many different areas of 
research. By contrast  ‘ Linked Data ’  can be viewed as  ‘ the semantic 
Web put into practice ’ , and embodies a small set of core principles with 
the aim of getting data published, accessible and linked over the Web. 

   Linked Data is about using the Web to create typed links  6   between 
data from different sources. These could range from databases 
maintained by two organizations in different geographical locations, 
to the situation of different siloed systems within one organization that, 
historically, have not been integrated at the data level. Technically, 
Linked Data refers to data published on the Web in such a way that it 
is machine-readable, its meaning is explicitly defi ned, it is linked to 
other external data sets and can, in turn, be linked to from other 
external data sets. 

    At the heart of the Linked Data technical implementation is the 
Resource Description Framework (RDF). This provides a generic, 
graph-based model with which to structure and link data that describe 
things in the world.  2   The RDF model encodes data in the form of 
 subject, predicate,  and  object  triples. The subject and object of a triple 
are both Uniform Resource Identifi ers (URIs)  7   that each identify a 
resource. The predicate specifi es how the subject and object are 
related, and is also represented by a URI. 

 The following example of an RDF triple is taken from:  2   

  Subject :  http://data.linkedmdb.org/resource/fi lm/77  
  Predicate :  http://www.w3.org/2002/07/owl # sameAs  
  Object :  http://dbpedia.org/resource/Pulp_Fiction_%28fi lm%29  

 This connects the description of the fi lm Pulp Fiction in the Linked 
Movie Data Base (subject) with the description of the fi lm provided by 
DBpedia (object). The predicate states that the subject and object both 
refer to the same real-world object, namely the fi lm Pulp Fiction. 

    To access Linked Data, browsers follow links using HTTP in a 
similar manner as document-based Web browsers do. Many data sets 
offer SPARQL  8   endpoints, which provide relational query capabilities 
similar to SQL interfaces offered by relational databases. Most data 
sets can be downloaded in their entirety. 

    The LOD project is a community effort to extend the Web with a 
data commons by publishing various open-license data sets as RDF on 
the Web and by setting data links between data items from different 
data sources.  3   Since its inception in 2007, the LOD data sets available 

 Spatial applications  Spatial applications 

 Terminology:  ‘ Linked 
Data ’  vs.  ‘ Semantic 
Web ’  

 Terminology:  ‘ Linked 
Data ’  vs.  ‘ Semantic 
Web ’  

 Typed links connect 
data from different 
sources 

 Typed links connect 
data from different 
sources 

 RDF at the heart of 
Linked Data 
 RDF at the heart of 
Linked Data 

 Accessing Linked Data  Accessing Linked Data 

 Linking Open Data  Linking Open Data 



 Linking spatial data from the Web 

319© 2010 MACMILLAN PUBLISHERS LTD. 1746-0166 VOL.11 NO.4 PP 317–323.  Journal of Direct, Data and Digital Marketing Practice

on the Web have grown rapidly to encompass, as at December 2009, 
more than 13.1 billion RDF triples and 142 million data links. 
These span a large number of data domains, including life sciences, 
geographic data, demographic data, publications, online activities, 
music and media, and include many cross-domain data sets. 

    Linked Data is an important new technological platform, which 
developers use to build applications that mask the underlying complexities 
of data retrieval from end-users. Some of these applications are 
described in later sections of this paper. 

    Despite the complexities involved, Linked Data offers many benefi ts 
that are complementary to the proprietary Web-based data integration 
solutions (such as Google Maps) that are already well established. 
These include:   

 a large and rapidly growing universe of accessible data sources, 
published under open licences; 
 links across databases, domains and organizations in a standard and 
readily usable form; 
 access to raw data that can be retrieved in its most up-to-date form 
directly from the relevant publisher; 
 an expanding number of applications that enable straightforward 
access to Linked Data for the end-user.     

 DBpedia as a geospatial entry point to the Web of Data 
   DBpedia is one of the community efforts within the LOD project.  5   Its 
objective is to extract structured information from Wikipedia and make 
this available on the Web under open licence. The DBpedia data set is 
served as Linked Data, allowing it to be interlinked with other open 
data sets on the Web. The principal contributors to DBpedia are the 
Freie Universit ä t of Berlin, Universit ä t Leipzig and OpenLink 
Software. 

    The DBpedia data set consists of RDF triples extracted from the 
 ‘ infoboxes ’  commonly seen on the right-hand side of Wikipedia 
articles. It already contains identifi ers for more than 2.9 million 
 ‘ things ’ , including over 280,000 persons and 339,000 geographic 
locations. The latter are interlinked with other spatially referenced data 
sources such as OpenStreetMap,  9   GeoNames, the US Census, EuroStat, 
the CIA World Factbook and Semantic CrunchBase. This makes 
DBpedia a valuable data source for location-based applications. It also 
contains short abstracts about places, which display well on mobile 
devices, in up to 30 languages. The current scope of the LOD Cloud is 
shown in  Figure 1 .   

 Case study  —  DBpedia Mobile 
    DBpedia Mobile  10,11   is a location-aware Linked Data browser that has 
been designed to be run on an iPhone or other suitable mobile device. 
Using the current GPS position of the mobile device, the application 
enables spatial integration of data about nearby locations from 
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  Figure 1  :             The LOD cloud  

DBpedia, reviews from Revyu (a generic reviewing and ratings site 
based on Linked Data  12  ), and associated photos from Linked Data 
photo sources such as DBpedia and a Linked Data wrapper around the 
Flickr photo-sharing API.  13   

 DBpedia has been designed with tourism applications in mind. 
 Figure 2  shows DBpedia Mobile with a display from DBpedia and 
Revyu about the Brandenburg Gate in Berlin. 

    In addition to accessing Web data, DBpedia Mobile enables users to 
publish their current location, photos and reviews to the Web as Linked 
Data, so that they are available to other applications and users. Thus, 
rather than just being tagged with spatial coordinates, this published 
content is linked with a nearby DBpedia resource and thus contributes 
to the overall richness of the Web of data.   

 Applications of Linked Data for spatial analysis and 
targeting 
   DBpedia Mobile is just one of many actual and potential applications 
of Linked Data in the geographical domain. Linked Data is an 
especially interesting development for cross-domain analysis, and the 
publicly available data may soon reach a stage at which it can be used 
to answer queries such as  ‘ fi nd all the stations on a particular rail route 
within a particular area ’ ;  ‘ fi nd all the hotels within areas with a high 
disposable income ’ ;  ‘ fi nd all competitor outlets and reviews within a 
certain range of my outlets ’ .  14   
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  Figure 2  :             Central Berlin on DBpedia Mobile  

   There is already a growing number of publicly accessible, 
geographically referenced data sets within the LOD project, which 
point to each other:   

 The UK Ordnance Survey has started to publish topological 
information about administrative and voting regions in the UK as 
Linked Data  15   
 Wikipedia  —  through DBpedia, 339,000 locations are referenced 
 OpenStreetMap  —  with over 350 million places through 
LinkedGeoData 
 GeoNames  —  administrative hierarchies 
 US Census 
 EuroStat  —  general and economic data sets 
 World Factbook   

 These and other spatially referenced Linked Data in the pipeline will 
open up a wide range of geographic and geodemographic applications.   

 Conclusion 
   The Linked Data available over the Web is growing rapidly. Linked 
Data is based on Semantic Web standards approved by the W3C 
that cover cross-database, cross-organizational and cross-domain 
interoperability. While data sets and links are not perfect, they are 
moving beyond the research stage, with adoption by major public and 
commercial players, including the UK Government, the BBC, Thomson 
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Reuters, New York Times, the Cyc Foundation and the life sciences 
community. 

    Although there are some complexities involved in data retrieval 
with Linked Data, developers are building powerful applications that 
mask these complexities for end-users. In the realm of spatial data, as 
with other areas, Linked Data allows links between data elements that 
can span databases, domains and organizations  —  and also gives 
access to raw data that can be retrieved up-to-date directly from the 
relevant publisher. 

   Despite much progress there are large amounts of data that have yet 
to be made available as Linked Data. This includes, for example, open 
government data and user-generated data such as reviews and locations. 
As applications of Linked Data such as DBpedia Mobile become more 
widely adopted, we can expect continued rapid growth in the future.     
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