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Abstract

The OpenStreetMap (OSM) project represents one of the more popular volunteered geographic
information (VGI) projects in the world. This contributed spatial data is used to create global maps that
are free to use and edit by anyone. The research presented here, focuses on a systematic quality analysis
for Canadian OpenStreetMap data and explores relationships of variation in spatial accuracy to social
equity. Accuracy measures of OSM road features are determined through a comparison with an
authoritative national dataset of the Canadian road network (Government of Canada 2011). These quality
measures are then analyzed against the 2011 National Household Survey (Statistics Canada 2011), in
search for social-economic factors like income, education-level, and population that can give insight on
OSM quality and the social justice of VGI representation.

Background and Relevance

There have been several studies into the quality of OpenStreetMap and this research adds to
these empirical results. The primary quality criterion is positional accuracy for linear
features, which has been tested in (Helbich et al. 2012; Koukoletsos, Haklay, and Ellul 2011;
Haklay 2010; Ciepluch et al. 2010; Zielstra and Zipf 2010b, 2010a; Neis, Zielstra, and Zipf
2013). Results from these studies have shown interesting patterns in OSM, including a
relatively high-level of accuracy. However, with the exception of (Neis, Zielstra, and Zipf
2013) all of these studies were carried out in European countries. Aspects of completeness
(Haklay and Ellul 2010; Hochmair, Zielstra, and Neis 2013; Koukoletsos, Haklay, and Ellul
2012; Razniewski and Nutt 2013; Zielstra, Hochmair, and Neis 2013; Wiki 2013) are
another major indicator of the data quality available in OSM. Finally, we test attributional
accuracy by testing road naming conventions with the reference dataset. Assessing user
contributions and motivations in participating on the OSM project can help develop deeper
understandings of the VGI production process (Grira, Bédard, and Roche 2010; Hardy,
Frew, and Goodchild 2012; Lin 2011; Haklay and Budhathoki 2010; Hars and Qu 2002;
Brabham 2012; Budhathoki 2010; Chuang et al. 2013; Mooney and Corcoran 2012, 2011;
Mooney 2013). Furthermore, having reliable quality measures for OSM data will better
guide any potential applications on a fitness for use basis (Ivanova et al. 2013; Feick and
Roche 2013; Humayun and Schwering 2013; Mooney, Corcoran, and Winstanley 2010;
Mooney, Corcoran, and Ciepluch 2012)

Methods and Data
Our study area includes over 5,000 census tracts across populated areas in Canada. We clip

OSM and reference road datasets according to each tract boundary and calculate our quality
measures. We follow the methods detailed in several published studies including (Jilani,



Corcoran, and Bertolotto 2013; Koukoletsos, Haklay, and Ellul 2012). In order to test
positional accuracy we follow the methods used in other studies and detailed in (Goodchild
and Hunter 1997; Koukoletsos, Haklay, and Ellul 2011; Haklay 2010). Completeness is also
calculated from the definition offered in (Koukoletsos, Haklay, and Ellul 2011, 2012; Haklay
and Ellul 2010). Road names are compared using a semantic-similarity and
character-to-character comparison similar to those offered in (Ballatore, Bertolotto, and
Wilson 2013; Janowicz et al. 2008; Girres and Touya 2010; Kardos, Moore, and Benwell
2003). Using the established quality measures we then test for any correlations in variance
between income, education-level, and population.

Results

The results for this study are still in their preliminary stages. This is in part due to the
ad-hoc nature of the methodology and because of omitted factors that should be considered
before any significant findings are be reported. Negative correlations were found in all of the
quality measures to our tested social equity data. A strong positive relationship was shown
in error to census tract area size. There is evidence of a strong negative relationship between
road name accuracy and positional accuracy, especially in rural areas with high-levels of
data imports. The nature of our preliminary results indicate more attention should be paid
to the role of imports to OSM data in terms of timelessness and systematic error
propagation.

Conclusions

Although there is little confidence in the results from this pilot study — some aspects of our
analysis show mixed findings when compared to previous work. There seems to be a similar
relationship between rural and urban areas in OSM quality as was found in Europe
(Corcoran and Mooney 2013). This corresponds to Canada's dense urban population
patterns. Data imports into the OSM data seem to have both positive and negative impacts
on the overall quality of the OSM map. Completeness and attributional accuracy increase
with the data imports from authoritative datasets (Zielstra, Hochmair, and Neis 2013).
However, positional accuracy and the up-to-datedness of the data is seriously hindered with
these mass imports because of systematic errors in the outdated original data.

While there was indication of weak negative correlations between the tested social-equity
criterion and OSM data quality, the tests used to this point are not necessarily the most
appropriate for the task. Local indicators of spatial association (Anselin 1995) will be
implemented to further understand any spatial relationships that might exist. Also, need to
analyze the user-contribution, motivation, and development of OSM data in Canada is
required to better understand variations of user-contribution patterns. This will also aide in
understanding the applicability of using census tract boundaries and social-economic
information to gauge social justice for OSM data representation. Understanding 'who' is
being represented through the 'local-knowledge' of this collaborative mapping project can
guide further research and evaluations on the nature of VGI and help establishing a fitness
of use for a variety of applications using OSM.
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