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OpenStreetMap (OSM) started as a project in 2004 aiming at creating a digital and
open map of the world via collaborative mapping, emerging over time to become a
community (or a collection of communities) [1] or an ecosystem [2] around the project itself.
This ecosystem encompasses local and global communities of data and software
developers creating a large number of tools and services, e.g. for spatial data infrastructures
[3], disaster response [4], and routing [5]. Additionally, a new scientific field focusing on OSM
is emerging with academic researchers investigating the different scientific aspects of the
living OSM community [6–8]. The Academic Track at the annual State of the Map (SotM)
conference, with five editions from 2018 to 2022 has become a knowledge hub for gathering
and sharing recent progress in OSM-related research and scientific findings directly with the
broad OSM community. Moreover, the 2019 and 2020 editions of this Track have led to the
first special issue of scientific articles dedicated to OSM [9], which first formalized and used
the term “OSM Science” outside informal conversations in SotM and the OSM-science
mailing list [10] (with one exception being Haklay’s reference to ‘OSM studies’ [11]). In its
sixth edition, the Academic Track starts to use the new name of “OSM Science” referring to
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the emerging scientific discipline characterized by its unique focus on the OSM project, data,
contributors, community, and applications. The proceedings of the OSM Science at the SotM
Europe 2023 conference, taking place in Antwerp, Belgium on November 10-12, 2023 [12],
include 17 short papers corresponding to 8 talks and 9 lightning talks presented at the
conference. In this Editorial, we survey these papers by grouping them into diverse but also
interrelated research topics following an interdisciplinary perspective [13].

The study of data quality in OSM has a profound record, since the “fitness-for-use” of
OSM data may vary in different application scenarios and spatial-temporal contexts. Several
abstracts included in these proceedings concern the topic of OSM data quality assessment.
The first two investigate the completeness of OSM buildings and the attribute completeness
of OSM roads, respectively. Oostwegel et al. [14] present a dynamic assessment of the
completeness of OSM buildings on a global scale, which can be updated at the moment that
a building is added, modified, or removed. Similarly, but for a city scale, Andorful et al. [15]
explore the association of OSM road classes and Points-of-Interest (POI) categories in their
proximity. The key findings are envisioned to guide mappers by suggesting road classes in
scenarios where POIs are mapped before the roads themselves to ensure a simultaneous
quality check of both road classes and POIs. Beyond buildings and roads in OSM, O’Brien
[16] seeks to enhance the quality and completeness of OSM land use information with open
datasets, such as governmental retail areas and geolocated energy performance data, in
Great Britain. Inspired by the Nolli map, Scheck et al. [17] design a framework to map urban
public spaces by sequentially analyzing both relevant tags and geometries of the OSM, then
validate and enrich the data via extensive on-site mapping in the city of Vienna, Austria. All
these four works emphasize the importance of deriving an up-to-date and accurate
assessment of OSM data quality in order to better understand how OSM data can be used.

In addition to the existing literature on data-centric research in the OSM scientific
community, a large number of abstracts (7 abstracts) focus on domain-specific applications
of OSM data. These include harnessing OSM data to build a baseline for healthcare facilities
data [18], 3D city modeling and building height estimation by combining OSM data with
remote sensing and street-view imagery [19], and exploring OSM data to measure the level of
local proximity to services by walking [20]. Other studies explore the potential for integrating
OSM data with other data sources in diverse application scenarios. For instance, Evaz Zadeh
et al. [21] highlight OSM potential in improving the accuracy of earthquake risk assessment
by estimating building type information from existing OSM building footprints. Vierø et al.
[22] relate to the use of OSM for planning bicycle networks, developing the BikeDNA tool
which integrates extrinsic and intrinsic data quality analysis procedures to assess bicycle
path mapping in OSM (and thus also relate to the theme of data quality). Finally, Passmore et
al. [23] assess the accessibility of bike-transit (i.e. the use of bicycle as the first and/or the
last-mile mode) using an OSM road network, highlighting the need to improve OSM road tags
to enhance bicycle routing algorithms for cycling, walking, and transit use.

More recently, Machine Learning (ML) as an emerging topic has gained quite some
momentum in the OSM research community, especially in conjunction with Geospatial
Artificial Intelligence (GeoAI). Five abstracts in these proceedings contribute to different
aspects of GeoAI with OSM. First, Fila et al. [24] compare the editing behavior pattern of
AI-assisted and traditional mapping methods by mining historical OSM user contribution
data. Vestena et al. [25] propose a framework that combines image semantic segmentation
and monocular depth estimation methods on street view images to conduct micromapping
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for small-scale features, enhancing the completeness and readability of the OSM map.
Gramacki et al. [26] showcase a Python library providing procedures to train embedding
models based on OSM and additional geospatial data, thus pushing forward discussions
regarding standardizing GeoAI research through a set of commonly accepted models and
evaluation data. Melanda et al. [27] analyze the (im)balance in OSM highway tags of nine
countries, motivated by the need to provide balanced OSM training data for ML tools that do
not lead to biased results. Last but not least, Khellaf et al. [28] develop an interesting natural
language interface based on ChatGPT for efficiently querying OSM data and finding
meaningful combinations of objects and public space, which helps (investigative) journalists
for accurate geo-location in the context of information verification.

These three topics — data quality, applications, and ML — represent the data-oriented
approach within OSM Science, which exists alongside the social perspective exploring the
contexts from which OSM data emerge and the project’s societal implications [11]. This
latter aspect is assessed in two abstracts. First, Geddes [29] considers how familiarization
with OSM, emerging through the inclusion of OSM within water point mapping in Malawi,
may contribute to this effort generally. Schröder-Bergen [30] inspects recent changes in the
project from a political economy perspective, using a mixed method to understand the
implications of OSM emergence as a prominent data source and service and the increasing
involvement of paid and organized mapping teams.

One claim raised in the last work is that although OSM has reached a significant level
of maturity, or even because of this, it still goes through significant changes that may alter
the very foundations of the project. Similarly, the growing interdisciplinary research interest
of and about OSM is a positive sign showing that the scientific endeavor termed as OSM
Science [9] is further developing and maturing. But, as its object of interest, it still has room
to grow. Changes within the project are certainly a source of new scientific developments, as
seen in the increasing interest in corporate editors [31] or unprecedented volumes of political
vandalism [32]. Yet, there are also developments outside OSM that will surely drive OSM
Science forward, e.g. integrating generative AI and large language models such as ChatGPT
into geospatial procedures [33], the Overture Maps initiative [34] whose relations with and
impacts on OSM are only beginning to unfold, and the increasing academic research on
digital transformation and geographical information science (GIScience). Such developments
mark OSM as much more than a crowdsourced database but rather a unique phenomenon
with no equivalent in the geospatial domain. As such, existing tags such as GIScience and
Volunteered Geographic Information may not be enough to capture the research endeavors
that will take place as part of the “OSM Science”. Such endeavors will certainly extend
beyond disciplinary borders and may give rise to new conceptual and theoretical
frameworks. It is thus with great excitement that we look to the future of research with and
about OSM, hoping that this OSM Science 2023 meeting will be the first of many meetings
that will help shape this emerging field and its agenda.
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