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Abstract. This paper addresses the issue of quality in the context of col-
laborative edition of spatial content. The overall approach is grounded on 
the definition of explicit and adequate specifications for such content, i.e. 
the data model, the conceptual model, conventions for data acquisition, 
possible integrity constraints, possible relationships with external reference 
data. Explicit specifications could be processed to automatically check 
when different users simultaneously contribute on the same area. Their 
definition requires expertness, firstly, to ensure spatial content consistency 
and, secondly, to establish relevant relationships with external reference 
data. Designing these specifications is not an easy task for contributors. 
Hence, the focus of this paper is to assist them in this task. We propose a 
generic process to automatically produce specification items such as fea-
ture types, attribute types, and relationship types, including possible rela-
tionship types with external reference data from a set of keywords. It ex-
ploits information from two different kinds of existing contents: user 
generated content (like Wikipedia) and more conventional content (like 
WordNet and NMA databases). It has been applied to keywords found in 
existing user generated spatial contents. 

1 Introduction 

The growth of user generated content (UGC) on the Web has lead to vo-
luminous sources of information like Wikipedia. This trend applies to spa-
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tial content as well. User Generated Spatial Content (UGSC) stems both 
from the geotagging of existing UGC, such as Wikipedia articles, and from 
the edition of geographic features as is done in GeoNames, Wikimapia, or 
OpenStreetMap (OSM). This kind of content is known within the Geo-
graphic Information Science (GISc) community as Volunteered Geo-
graphic Information (VGI) (Goodchild 2007). The research community, 
governmental organizations, and businesses are more and more interested 
in using UGSC. There may be several motivations to use such data. It is 
free geographical data, a source for valuable update alerts for mapping or-
ganizations, and a source of complementary data which cannot be found in 
National Mapping Agencies' (NMAs) data sets.  

An important stake for usability of UGSC is enhancing its quality. There 
are several challenges with respect to UGSC: challenges inherited from the 
“user generated” facet and challenges inherited from the “spatial” aspect. 
In particular, a major consideration to manage quality of conventional spa-
tial content is to have an explicit structure for the content, e.g. classes and 
attributes, and conventions that rule unambiguous content acquisition (e.g. 
the road geometry is acquired at the middle of the road). This information 
has been designated geographic data set specifications (Abadie 2009). 
Specifications must be defined carefully to facilitate data consistency. 
They must be explicit for the user to know how (and how much) the data 
represent reality. Let us consider someone interested in withdrawing mon-
ey; for doing so, he/she uses an application to look for ATMs (or cash ma-
chines). If he/she does not see ATMs on the map around his location, whe-
reas there are ATMs in nearby areas of the map; he might infer that there is 
actually no ATM in his neighborhood, and decides to drive to another area 
in town. Lineage metadata could have been processed by the application to 
find out that contributors who have edited the map around his location 
have used a previous version of specifications where ATMs were not al-
ready included. In this way, the application could have informed the user 
that no ATM on this part of the map did not mean there were no ATMs in 
reality and then, he/she would not have taken the wrong choice. More gen-
erally, the relationship between geographical data and the reality cannot be 
fully assessed without knowing conventions and conceptual models that 
have ruled data acquisition. Last, user generated spatial content specifica-
tions should be formal, at least the semantics part in order to facilitate 
UGSC integration with other geographic information sources (Kavouras 
and Kokla 2008). In the remainder of the paper, the term model will refer 
to conceptual model and data model (ISO 2005). 

This research work was carried out within the context of a PhD thesis, 
which aims at proposing novel methods for improving quality and usabil-
ity of collaborative geographic data. Our approach is grounded on the im-
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provement of specifications (i.e. enhancement and formalization) for this 
kind of content. Building such specifications is not an easy task for con-
tributors; they possibly do not know enough about GISc to define an ade-
quate model of classes, attributes, integrity constraints, and conventions. 
Thus, the present paper focuses on our proposal to assist them in this task. 
We conceive a process to automatically define a set of reusable modeling 
elements (i.e. feature, attribute, relationship types) dedicated to structuring 
UGSC. These elements consider relevant clues from two worlds: the world 
of user generated (spatial) content and the world of conventional geo-
graphic databases. The world of UG(S)C consists of large volumes of data 
available on the Web and of communities of contributors. The relevance of 
these sources with respect to our concern is that they are crowdsourced. 
Hence, they make use of non-specialized vocabulary well-known to con-
tributors. The world of conventional geographic databases is typically led 
by private and public mapping agencies. Relevant hints from this world 
firstly are their techniques, especially with respect to the modeling of ge-
ometry and integrity constraints. Another important hint from conventional 
geographic databases is data themselves, which have undergone a specific 
quality checking process and have well documented quality metadata. 

The remainder of the paper is organized as follows: section 2 explains 
briefly the relevance of content structure for quality management in UGSC 
and then analyzes existing propositions to structure UGC, conventional 
spatial content, and UGSC; section 3 details the process of building a set 
of feature types, attributes types, and relationship types for UGSC using 
several sources of information. It also includes implementation details and 
some results of this process using an example. Section 4 concludes the pa-
per by recalling its main contributions and by announcing future work. 

2 UG(S)C specifications 

2.1 Relevance of specifications for UGSC quality 
management 

Several aspects of quality management may be identified in UG(S)C pro-
jects (Brando and Bucher 2010; Antoniou et al 2010). Most of them refer 
to what can be called content specifications. 

A first aspect is internal consistency. Several components in UGC en-
hance internal consistency. In wiki-powered sites, the word concerning a 
relevant concept is an HTTP link to the corresponding page. Whenever 
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these words are used in a page, the reader can follow the internal link (or 
wiki link) and obtain the definition of the concept. Some “semantics” may 
be added to the site by creating categories of articles, which help to reduce 
possible ambiguities. Internal consistency is also ensured by specific me-
chanisms to reconcile concurrent editions (Oster et al. 2006). With respect 
to geographic content, internal consistency also means not having conflicts 
between geographic features in the database, e.g. a house overlapping a 
road is usually a topologic conflict. Most of these conflicts are detected by 
the evaluation of integrity constraints which involve performing spatial 
operations on data. In other words, management of internal consistency 
can be enhanced with an adequate structure and explicit integrity con-
straints, which are part of the content’s specifications.  

Another aspect is the use of references to external sources. Wikipedia 
contributors are asked to quote external sources. In the world of geo-
graphic information, this may designate referencing objects in the real 
world based on an identifier attribute, for instance. It can also designate a 
reference to another data set (e.g. a NMA’s data set).  

A third aspect is authority and reliability of contributors. In the Google 
Encyclopedia Knol1, quality management is mainly based on authors’ 
identification and qualification. In standard metadata for geographic in-
formation proposed by ISO, this aspect of geographical data, namely its 
origin, is described in specific quality metadata: lineage information (ISO 
2003). Managing authority and reliability of UGSC contributors has been 
addressed by Bishr and Kuhn (2007). Abilities of contributors have been 
empirically analyzed by Budhathoki et al. (2010) in the case of OSM. The 
authors suggest that those who take part in this open map-making are not 
laypeople as claimed in recent mainstream GIS literature; most of them 
have some prior experience in geospatial technology; and they are highly 
concerned about producing accurate and detailed maps. This seems to sug-
gest contributors are aware of and care about existing specifications, at 
least in the case of OSM. A fourth aspect is comparison with a reference 
content whose quality is supposed to be ensured, e.g. comparison between 
Wikipedia and Encyclopedia Britannica (Gilles 2005). This aspect has 
been extensively investigated by Haklay (2010) and Girres and Touya 
(2010). Such a comparison relies on data matching. Having formal specifi-
cations should facilitate this matching process because they include formal 
definitions of the meaning of classes and attributes which can be processed 
automatically to match data schemas priori to data instances (Kavouras 
and Kokla 2008; Abadie 2009). 
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At last, an important aspect of spatial content is the homogeneity of the 
acquisition process. The space represented by the content must be covered 
homogeneously. In other words, there should be no loss of balance of geo-
graphic space induced by acquisition biases, e.g. in UCrime2, people are al-
lowed to map criminal activities. Depending on the availability of con-
tributors and their witnessing an assault, an area may be empty of crimes 
whereas there have actually been more assaults with respect to other 
neighborhoods. For OSM, Haklay (2010) has also observed heterogenei-
ties in the description of geographic space. Specifications act as unambi-
guous guidelines for acquisition, hence facilitating the acquisition of ho-
mogeneous data. They can also be used to document data, hence to explain 
heterogeneities related to different versions of specifications used to cover 
different areas of the map. 

This subsection has briefly exposed the relevance of specifications for 
UGSC quality management. The next subsections present an analysis of 
existing models to structure UGC, conventional spatial content, and 
UGSC. 

2.2 Models to structure UGC 

The best example of UGC is Wikipedia. There are certain elements to 
structure information within the encyclopedia. An article page explores a 
single issue and is mainly composed of a title, which summarizes the in-
formation concerning the issue in a phrase. It also contains content which 
discusses the issue in detail.  

Furthermore, categories have been defined to annotate articles and or-
ganize Wikipedia content. There are many categories related to geography, 
notably physical geography, which contains sub-categories such as bodies 
of water, physical infrastructure, landforms, and natural disasters. A cate-
gory page usually contains a list of the subcategories and articles referenc-
ing that category. It may sometimes include a brief description of the cate-
gory. For example, “the dam category includes articles on dams in general. 
It includes man-made dams for flood control, hydroelectric power genera-
tion, transport, or water supply, as well as natural dams.” Articles belong-
ing to the same category may sometimes use a dedicated structure for 
summarizing information; it has been called an infobox. An infobox is a 
set of subject-attribute-value triples presenting some common aspects 
shared by several articles (Wu and Weld 2008). For instance, articles on 
individual London tube lines include the TfL (or Transport for London) 

                                                      
2 http://ucrime.com 

http://ucrime.com


484      Carmen Brando, Bénédicte Bucher, Nathalie Abadie 

line infobox, which contains attributes concerning physical characteristics, 
statistical, and historic information. Similarly to categories, contributors 
tend to use infoboxes as a way of categorizing articles (Nastase et al. 
2010). For instance, many articles concerning the World's mountains use 
the mountain infobox, which refers to a category. 

Specific internal links allow setting up interesting mechanisms for im-
proving the coherence of the entire encyclopedia. Firstly, disambiguation 
pages are meant to clarify the sense of a certain term (Mihalcea 2007). For 
instance, the term "plant" possesses several connotations; thus a disam-
biguation page titled Plant_(Disambiguation) has been added. It may refer 
to “living organisms” or “facility's infrastructures.” Secondly, redirection 
pages list alternative names for a single issue. For example, body of water 
and waterbody both have the same signification. Thus, waterbody is actu-
ally a redirect page which links to the page body of water. Lastly, Wikipe-
dia is a multilingual encyclopedia which covers more than 25 languages. 
Every Wikipedia language edition is maintained separately. Pages would 
usually contain links to the corresponding pages in other languages. For 
instance, the page for category lakes (i.e. Category:Lakes) contains a link 
to the French version (i.e. Catégorie:Lac). 

An important community effort to extract structured information from 
Wikipedia is DBpedia3, which is a knowledge base consisting of over one 
billion pieces of information from several language editions of Wikipedia. 
These elements are consistent with a cross-domain ontology, i.e. the 
DBpedia ontology, which has been manually derived from Wikipedia. 
DBpedia knowledge base covers general domains of information such as 
places, persons, organizations, species, etc. However, the coverage of 
every domain is not exhaustive. It may seem quite superficial for special-
ized areas of knowledge (e.g. Geography). Another issue is the availability 
of particular DBpedia data sets in other languages different from English. 
The most interesting resources (i.e. DBpedia and Infobox ontologies) are 
only available in that language. They do provide raw data sets in RDF trip-
let form for infoboxes, article's titles and abstracts, images' description, 
and internal links in almost any other language. 

2.3 Models to structure conventional spatial content 

Existing proposals to facilitate the design of geographic conceptual models 
(ISO 2005; Bédard et al. 2004; Parent et al. 1998) altogether highlight the 
relevance of feature types, attribute types, relationship types, geometry 
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types, level of detail, and temporal aspects. A feature type represents a 
physical or abstract concept (e.g. road or land lot), and it usually has at-
tribute types defined (e.g. a country’s population). A relationship type al-
lows establishing a connection between feature types. 

Some of the usual relationships used in GI are composition and speciali-
zation relationships. An example of a composition is a feature type indi-
vidual property which can be composed of a main building and a backyard. 
Another relevant relationship exclusive to geographic information is the 
relationship between features that represent the same object but at different 
levels of details. For instance, it may relate a representation of a city as a 
point and another representation with a polygon geometry (more detailed). 
It may also relate this representation of a city as a features collection: a set 
of buildings that make up the city. Other important relationships in GI are 
related to topology, distance, and orientation (Bruns and Egenhofer 1996). 
Most of these relationships are not explicitly specified but can be calcu-
lated by performing spatial operations on features’ geometries (e.g. con-
tainment of districts within cities). Preserving these spatial relationships 
has always been a matter of concern during evaluation of spatial content 
consistency. Using a model with shared geometry is a strategy to preserve 
topological relationships. Another strategy is to use spatial integrity con-
straints (Mäs 2007). For instance, an integrity constraint indicating that 
administrative boundary lines are usually placed throughout the middle of 
waterways can be defined to improve spatial representation of the content. 

Besides the definition of a conceptual model, conventional geographic 
data producers provide a documentation that explicitly describes using 
natural language how to encode the reality through the conceptual model. 
They ensure homogeneous capture of content especially when data collec-
tors are different (Abadie 2009). They also help users to understand con-
tent (i.e. what to expect from it). 

2.4 Models to structure UGSC 

Even though part of Wikipedia is spatial content, we distinguish UGSC as 
content exclusively concerned with the spatial domain. Contributors of 
UGSC are usually acknowledged as neogeographers in the VGI world, i.e. 
people who have no academic or professional background in GISc but who 
are learning through practice (Turner 2006). They play a large role in or-
dering and categorizing spatial content (Graham 2010). UGSC projects en-
courage users to use a common vocabulary when editing content, typically 
by annotating geographic features by means of a user friendly GUI. These 
annotations are called categories in Wikimapia, tags in OSM, and feature 
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types in Google Map Maker (GMM). All these annotations will be referred 
to as tags in the rest of the paper. Examples of tags are historic buildings or 
state routes. Tags' meaning is documented in the help pages of UGSC pro-
jects. For instance, OSM provides all permitted tag values in its wiki 
pages4. Users are encouraged to use already defined tags, though they can 
freely define their own tags. OSM tags are classified in physical tags for 
material features, such as highways and waterways, non physical tags for 
abstract features, such as routes and boundaries, and naming tags for iden-
tifying features, such as common and official names of places. GMM dis-
tinguishes four main themes, natural features, roads, cities – political re-
gions, and points of interest (POIs). Categorization schemes for both 
projects seem very exhaustive. For instance, not only pedestrian trail and 
wetland have been defined, but also less common POIs such as research 
centers and lighthouses. Wikimapia does not define any themes; all catego-
ries are at the same level. At least, this is not clearly available in the docu-
mentation pages. 

2.5 Summary 

To summarize, models to structure UGC, UGSC, and conventional spatial 
content have their advantages and disadvantages. They can all contribute 
to the creation of an adequate model to structure UGSC and facilitate its 
quality management. 

UG(S)C consists of large volumes of data available on the Web. This 
content is crowdsourced by communities of contributors. UGC has been 
organized through two interesting mechanisms, categorization schemes 
and internal links. These elements help to enhance internal consistency of 
the entire content. UGSC tags represent an invaluable source of informa-
tion about UGSC due to its volunteered nature. They represent a non-
specialized vocabulary well-known to contributors, and more comprehen-
sible for neogeographers than the usual argot used in NMAs’ databases. 
OSM model is extensible because it allows contributors to define new tags. 
UGSC is meant to non-expert contributors but a certain expertise is re-
quired to understand the contribution process. Documentation of UGSC 
models is not quite exhaustive considering that UGSC tags can sometimes 
be ambiguous. For instance, the difference between mini-roundabouts and 
roundabouts may be difficult to establish for contributors. 

A major consideration for conventional spatial content is to have an ex-
plicit structure for such content. It includes feature, attribute, and relation-
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ship types. Examples of relevant relationships and properties for spatial 
content are composition or topological relationships and the level of de-
tails. It also includes conventions and integrity constraints, which rule un-
ambiguous content acquisition. These elements help to enhance homoge-
neity during acquisition by several operators. Documentation of the 
content’s model plays an important role to solve problems related to ambi-
guity of certain terms of the model (e.g. for feature types). Another impor-
tant hint from conventional geographic databases is data themselves, 
which have undergone a specific quality checking process and their quality 
is well documented. 

3 Proposal: building a predefined model for UGSC 

Our proposal aims at facilitating the design of models for UGSC by ac-
quiring predefined modeling elements from diverse sources of information, 
i.e. feature, attribute, and relationship types. More precisely, we have de-
signed and implemented a process to automatically build modeling ele-
ments for UGSC from a set of user keywords. These elements include rela-
tionships with external reference data of which quality is known. To 
illustrate this process, we present an example based on UGSC tags ex-
tracted from the main French UGSC projects. The proposed process is also 
meant to be used on-the-fly to generate new user-defined modeling ele-
ments by specifying keywords. This section depicts the process and ends 
with a discussion about encountered difficulties and some clues to solve 
them. 

3.1 Feature types and attributes types for UGSC  

Wikipedia seems a valuable source of information for feature types (cate-
gories) and attributes types (infoboxes). Yet the domain of Wikipedia is 
very wide and not all categories are geography-related. Therefore, UGSC 
tags (presented in Section 2.4) can be applied as filters to extract relevant 
Wikipedia categories. 

The first step of our approach was to build a filter of geography-related 
terminology. For our example, we gathered existing UGSC tags from the 
most popular UGSC projects (OSM, Wikimapia, and GMM). These tags 
were organized following the GMM theme classification, i.e. natural fea-
tures, roads, cities and political regions, and POIs. This scheme seems 
more intuitive than that of OSM. For extracting these tags, the main diffi-
culty was that they can only be manually extracted from help pages. A set 
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of 432 tags were obtained; there are 66 tags for nature-related elements, 95 
for roads and networks, 21 for administrative-related items, and 250 for 
POIs. This process is illustrated in Figure 1. 

 

Fig. 1. Step 1: The classification process for an excerpt of UGSC tags (for this pa-
per all tags were translated to the English language)  

Importantly, these tags are used to run our process, both to provide ini-
tial specification elements and to illustrate the process, but any keyword 
provided by a user could be used instead of these tags. 

The second step consisted in creating features types by querying Wiki-
pedia using the filter described above – or user keywords in the future. We 
extracted categories and subcategories of these categories. For instance, 
the category road infrastructure contains the subcategories roads, road 
bridges, rail trails, road junctions, and pedestrian crossings. Then, for 
every category, we extracted the corresponding infobox if available. Be-
sides extracting categories, we also retrieved Wikipedia articles for every 
UGSC tag. They may be considered feature types as well. Indeed, the dis-
tinction between categories and articles in Wikipedia should not be sys-
tematically interpreted as a distinction between classes and instances (Zirn 
et al. 2008). For example, a highway would be considered as a feature 
type, not a geographic feature. Yet, in Wikipedia, there is an article and not 
a category for highway. Therefore, feature types correspond either to an ar-
ticle or a category in Wikipedia. For our example, the numbers of feature 
types obtained from Wikipedia using UGSC tags as a filter are presented 
by theme in Table 1.  

The extraction process was carried on by performing string comparison 
between UGSC tags and titles of Wikipedia pages (and all string compari-
son of our process), we chose the N-gram similarity measure (Euzenat and 
Shvaiko 2007), with N=3 considering that most UGSC tags and Wikipedia 

 



Specifications for User Generated Spatial Content      489 

pages’ titles are usually of small length. Wikipedia data can be manipu-
lated by parsing huge XML database dumps of the entire encyclopedia. 

Table 1. Number of feature types created from UGSC tags 

 C&PR NF Roads POIs 
# UGSC Tags 21 66 95 250 

# Feature Types 20 57 37 166 

 

Fig. 2. Step 2-4: Simplified Algorithm of the process for building a UGSC Model 

Considering that we only need information about pages’ titles and links be-
tween pages, we only queried three relational tables, pages, category, and 
categorylinks available as SQL dump files (state of October 2010). Query-
ing these tables instead of the XML file solves the difficulties of handling 
large volumes of content. Nonetheless, the three tables are large in volume 
as well. Therefore, for optimizing the access to these tables, we created a 
SQL script which executes delete statements to erase tuples contained in 
administrative namespaces (e.g. projects, users, etc.). We also tested sev-
eral indexing structures by measuring processing time and number of disk-
block access. These tests showed us that the indexing structures proposed 
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by Mediawiki provide a reasonable query processing time. This first step 
of building feature types is summarized in lines 10–15 of a simplified ver-
sion of the algorithm for the proposed process (Figure 2). 

 
The third step consisted in looking for attributes for our newly created 

feature types. Wikipedia infoboxes are an important source of attribute-
level information. Most infoboxes are retrieved through Wikipedia catego-
ries. Yet, there are some infoboxes that are associated only to articles and 
not to categories. For the human settlement infobox there is both an article 
and an infobox, but not a category. Next, every attribute specified in the 
matched infoboxes is assigned to the corresponding feature type. There are 
two clear issues at this point. First, syntactically similar attributes are re-
peated in these infoboxes. In this case, a simple merge based on string 
comparison can help solve it. Second, there are some attributes syntacti-
cally different but semantically similar. For instance, state and region are 
both the primarily administrative division in Germany and France, respec-
tively. Wu and Weld (2009) have built a refined infobox ontology for the 
English Wikipedia which solves some of these issues. In future work, we 
plan to include this ontology by automatically translating its concepts us-
ing WikiNet (Nastase et al. 2010), which is a multilingual concept network 
built from Wikipedia. 

Infoboxes are incrusted in articles using Wikicode. For instance, the in-
fobox for articles related to rivers is {{Infobox river| name=val1| … 
|river_system=valn}}, where val{1…n} are optionally provided by con-
tributors. Instead of extracting infoboxes' content from the XML Wikipe-
dia dump file, we used the raw infobox data set provided by DBpedia, es-
pecially considering that it is the only available information about 
infoboxes provided in the French language. We retrieved 746 infoboxes 
from the DBpedia dump (state of March 2010).  For our example, we were 
only able to automatically retrieve 53 relevant infoboxes, leaving more 
than half of the feature types with no attribute types. This step of building 
attribute types is summarized in lines 16–17 of the algorithm in Figure 2. 

At this step, we also retrieved feature types and attribute types from the 
model of a specific NMA topographic large scale database. This informa-
tion was available as a geographic ontology of topographic concepts (Ab-
adie 2009). The detailed description of geometry and attribute types was 
also available in XML format. In this way, a feature type points to a refer-
ence feature type from a NMA model and also contains attribute types re-
trieved from this reference model. This step is summarized in lines 18–21 
of the algorithm in Figure 2. Retrieving these items is interesting with re-
spect to two functions. The first function is to see how an NMA structures 
a given category of features and to possibly check specific integrity con-
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straints. The second function is that the community can use the NMA fea-
tures as “external references instances” in its model. For instance, the user 
through the editing GUI could establish a relationship “is within” between 
a user-defined feature type “restaurant” and an NMA feature type “build-
ing.” This relationship can be used during edition to check if the restau-
rants are actually located in buildings.  

3.2 Relationship types for UGSC  

The fourth step consisted of acquiring relationship types. For this, we have 
firstly explored the Wikipedia article and category structure. The Natural 
Language Processing (NLP) community has built two Wikipedia graphs 
(Zesch and Gurevych 2007): the Wikipedia Category Graph (WCG) and 
the Wikipedia Article Graph (WAG). The authors provide the following 
definition: Wikipedia articles form a network of semantically related terms 
and constitute a direct graph where each node is an article and an edge is 
an explicit link between articles. Wikipedia categories are organized in a 
taxonomy-like structure; each category can have an arbitrary number of 
subcategories where a subcategory is typically established because of a 
hyponymy or meronymy relationship. However, Hecht and Raubal (2008) 
explain that most of the relationships in the WCG are limited to hyponymy 
relations with a sprinkling of meronymy relations. 

Therefore, we looked for a more appropriate source to acquire relation-
ship types for clarifying the semantics of the relationship types and for 
precisely distinguishing composition and specialization relationships. This 
kind of relationship corresponds to a lexical relationship, i.e. meronymy 
and hypernymy, respectively. One of the most used resources for discover-
ing lexical relationships between words is WordNet (Miller 1995)5. It is a 
freely available dataset developed for the English language. It has been 
widely exploited by the research community and integrated in popular dic-
tionary-based websites as a linguistic support (e.g. The Free Dictionary). 
For the implementation, we used EuroWordNet6, the European version of 
WordNet. It has been built by linguistic experts by automatically translat-
ing the English version (WordNet 1.5) in a European language like French. 
This version contains around 22500 synsets shared out between nouns and 
verbs, including a manual verification. Words or synsets are interlinked by 
means of conceptual-semantic and lexical relations, such as hy-
pernymy/hyponymy, meronymy/holonymy, synonymy, and antonymy. By 

                                                      
5 http://wordnet.princeton.edu 
6 http://www.illc.uva.nl/EuroWordNet 
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exploring this resource, we were able to extract relationship types among 
the entire set of feature types extracted in the previous step. We were par-
ticularly interested in hypernymy and meronymy relationships which play 
an important role when evaluating spatial integrity constraints on geo-
graphic data. This step of building relationship types is summarized in 
lines 24–28 of the algorithm in Figure 2. An excerpt of the meronymy rela-
tionships created for the proposed example is illustrated in graph form, in 
Figure 3. The resulting directed graph consists of nodes and edges repre-
senting feature types and relationship types (i.e. hypernymy/meronymy re-
lationships), respectively. For instance, sidewalk  road means that roads 
are composed of sidewalks. 

 
Fig. 3. Excerpt of meronymy relationships created for the proposed example (tags 

were translated to the English language) 

3.3 Discussion 

In general, we have found several issues of structure and consistency from 
Wikipedia, which are being investigated by the NLP community. There-
fore, our approach inherits some of these limitations. Notably, this com-
munity needs to tackle particularities of languages different than English. 

The proposed approach is also limited by WordNet coverage of relation-
ships. This may be solved by adding another expert-validated source of in-
formation which can provide new relationship types to the UGSC model. 
A solution may be provided by Cyc7, which is a large scale knowledge re-
pository of everyday common sense knowledge. Concerning spatial con-
tent, an issue in WordNet is the relatively small amount of meronymy rela-
tionships with respect to hypernymy ones. That is, there is a large number 
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of specialization relationships and a small amount of composition relation-
ships. It is unfortunate since the latter are of high importance for enhancing 
consistency of the content when evaluating spatial integrity constraints. 

Another issue is the relatively small amount of Wikipedia infoboxes. 
That is, there is no guaranty that all matched categories or articles will 
have infoboxes. For improving infobox templates, the French Wikipedia 
has created the project Infobox Version 28. They expect to enhance the de-
finition of infoboxes, increase their coverage, and merge redundant info-
boxes. This project can bring light to our issue of an insufficient number of 
attribute types. We have also considered to translate to the French lan-
guage the refined infobox ontology provided by Wu and Weld (2009). 
This will allow solving the issue of insufficient coverage of Wikipedia in-
foboxes. The concepts of this ontology will be automatically translated us-
ing WikiNet (Nastase et al. 2010), which is a multilingual concept network 
built from Wikipedia. 

4 Conclusion and future work 

In this paper, we presented a novel proposition for managing the quality of 
UGSC based on enhanced specifications. To assist contributors in building 
such specifications, we have developed a generic process for structuring 
UGSC by yielding relevant modeling elements from user keywords. These 
elements are feature types, attributes types, and relationships types. For 
creating feature types, Wikipedia articles and categories are retrieved by 
applying a geography-related filter, which is derived from UGSC tags. Af-
terwards, for every newly created feature type, infoboxes, super- and sub-
categories are extracted from Wikipedia. Next, attribute types are created 
for every attribute of the matched infoboxes. For acquiring relationship 
types, the lexical relationships hypernymy and meronymy are queried in 
WordNet for every newly created feature types. Feature types, relationship 
types, and integrity constraints from an NMA data set are also retrieved, 
that can be used both to get suggestions about how to structure a particular 
content and to make relationships between UGSC and NMA content. Our 
proposed process allows users to take the best from two worlds when 
structuring their content- the world of UG(S)C and the world of conven-
tional geographic databases. The preliminary model obtained from current 
tags of UGSC projects will be available on demand. These results can then 
be evaluated or compared to other UGSC proposed specifications. In fu-
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ture work, we plan to perform user tests to investigate whether the pro-
posed method actually helps users to build a model for their spatial con-
tent. Moreover, we will investigate the reconciliation of distributed opera-
tions on UGSC. 
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