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ABSTRACT

Currently, online maps are of the most innovative and significant sources of information in people’s
daily life. However, quality assessment of volunteered geographic information (VGI) data raises some
challenges. This research aims to analyze the VGI participants’ level of expertise through evaluation of
their background information. Towards this goal, an android application was developed to test users’
knowledge and cognition about some selected regions of city as well as their background information.
In order to evaluate the quality of information expressed by participants, some changes were made in
Tehran’s online map, and users were asked to identify the changes and to guess the vanished attributes.
Statistical and ANN approaches were applied for analysis. The results demonstrated that the ANN
was able to predict the percentage of correct answers of a new volunteer with mean squared error
of 0.2. This research suggests that users’ age and familiarity with the specific region in the city play
more significant roles in their expertise in using online maps and in probable participating in VGI.
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INTRODUCTION

In recent years, there has been a tendency to use the Web to create, assemble, and disseminate
geographic information provided voluntarily by individuals. The users are also interested in
contributing to the field of geographic information called volunteered geographic information (VGI)
(Goodchild, 2007). VGI has the potential to be a significant source of geographic information at
the Earth’s surface. However, there are many challenges with VGI (Kessler, 2011). VGI is based
on geographic maps and also is a progressive field of study in the former science and technology
of geographic information systems (GIS) (Goémez-Barrén et al., 2019). Urban rapid expansion and
changes also make it difficult to provide formal up to date maps for everyday works (Hosseinali et al.,
2014; Lin, 2018). Websites such as Wikimapia and OpenStreetMap are samples of VGI-based systems
that often provide the cheapest source and sometimes the only source of geographic information (Ali
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& Schmid, 2014; Da Costa, 2016). However, VGI data can be even obtained from the websites whose
activities are in other areas and allow users to add geographic information as well (Astaburuaga et
al., 2022; Feng & Sester, 2018).

Nevertheless, integration of VGI with valid data, Spatial Data Infrastructure (SDI), and other
data has emerged as an issue, which is due to the fact that it is difficult to accurately determine the
quality of VGI (Fogliaroni et al., 2018; Severinsen et al., 2019). There are two main methods to assess
VGI data quality. In the first approach, it is assumed that formal authoritative data is quality data
and can be used for VGI data validation. The most important disadvantage of this method is that it
requires access to formal authoritative data, which might not be always possible. Also, correctness
and consistency of authoritative data cannot be guaranteed, which is due to the slow update rate of
authoritative data-sets, resulting in discrepancies between data and reality that arise over time. In
the second approach, the evolution of data, namely its history or progress is analysed. The advantage
of this approach compared with the first one is that it does not require external data sources and
considers the timeliness dimension of data. However, this method does not measure data quality
accurately, but instead provides an approximation (Antoniou & Skopeliti, 2015; Dai et al., 2008;
Severinsen et al., 2019).

Research has shown that three indicators of practice, skill and motivation can affect the quality of
the data produced (Yang et al., 2016). Also, the concept of informational trust has been introduced to
the established notion of interpersonal trust, and it has been suggested to use informational trust and
reputation as proxy measures for information quality. The question that is raised here is that whether
users’ background information including occupation, age, etc. can be an indicator of people’s level
of expertise in producing volunteered geographic information? And if this information plays a role
in validity of produced data? Therefore, in this paper, we aim to evaluate the quality of information
expressed by VGI participants (in an urban environment) based on their background information, by
using Artificial Neural Network (ANN) as well as statistical approaches. The next section discusses
related work and illustrates the necessity of our work. Then, the methodology is explained, and
the results are expressed and briefly discussed. Finally, the last section summarizes the article and
provides recommendations for future works.

BACKGROUND

This part of the study reviews different methods and approaches that have been used by previous
researchers to assess the VGI data quality.

Goodchild and Li (2012) described three approaches to quality assurance, which were termed
the crowd-sourcing, social, and geographic approaches. Crowd-sourcing approaches “refers to the
ability of a group to validate and correct the errors that an individual might make” while social
approaches “relies on a hierarchy of trusted individuals who act as moderators or gate-keepers”. The
geographic approach is powered by certain rules of syntax that reveals what can and cannot occur at
a given location (Goodchild & Li, 2012). In another work, Antoniou and Skopeliti (2015) addressed
the various aspects of measuring VGI’s quality (Antoniou & Skopeliti, 2015). Senaratne et al. (2017)
reviewed the literature of VGI data quality assessment and classified them into three categories of:
map-based, image-based and text-based (Senaratne et al., 2017). Bordogna et al. (2014) addressed
the ways of increasing VGI data quality (Bordogna et al., 2014). Moreri et al. (2018) proposed a
Trust and Reputation Modelling (TRM) methodology to measure the quality of VGI data in Mochudi,
Botswana without the typical reference to ground truth. TRM measurements involved: Thematic
accuracy measure, Semantic accuracy measure, Volunteer credibility determination and Positional
accuracy determination. They underlined that “metadata about contributed data sets can be created by
the development of rating applications for the public to police themselves in assessing and subjectively
rating the accuracy of other volunteer contributions” (Moreri et al., 2018).
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