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1. Preface

Whether you are planning your next trip abroad or want a package delivered to your doorstep, chances are high
that you will need a chain of services provided by multiple companies. Transport is inherently a geographically and
administratively decentralized domain composed of a diverse set of actors, – from public transport authorities to
vehicle sharing companies, infrastructure managers in different sectors (road, rail, etc.), transport operators, retailers,
and distributors. As a result, it suffers vast data heterogeneity, which, in turn, brings severe challenges to data
interoperability. However, such challenges have also been posed in other domains such as the Internet of Things [18],
agriculture [11], building data management [17], biology [7] or open data [2], which have found their solutions
using semantic web technologies. However, despite several research contributions [6,14,19,23,25], public-funded
projects1,2 or academic-industry events,3,4 we have not yet seen a wide adoption of semantic technologies in the
transport domain.

We may only guess the inhibitors for adopting Linked Data in this domain: i) the SPARQL query language is not
built for optimal path planning, and ii) RDF is perceived as highly conceptual by industry experts. We argue that
SPARQL does not fit well with the concerns that typically matter to route planners (e.g., calculating the optimal
Pareto path [4]). While calculating a path with SPARQL is feasible through property paths, controlling the path
planning algorithm, which can hardly be done in SPARQL, is the core concern of route planners. On the other
hand, the transport domain is dominated by different standards (e.g., NeTEx,5 or DATEX II6) and vocabularies,
which are based on legacy data exchange technologies (e.g., XML or RDB). However, to construct a distributed and
scalable architecture that addresses the current needs of this domain, the Web and its associated technologies (i.e.,
the Semantic Web) are the key resource.

*Corresponding author. E-mail: david.chaves@upm.es.
1https://cordis.europa.eu/project/id/826172
2https://cordis.europa.eu/project/id/777522
3GIRO Workshop at KG Conference: https://giro.cefriel.it/.
4Semantics for Transport Workshop at SEMANTiCS conference: https://sem4tra.linkeddata.es/.
5https://netex-cen.eu/
6https://www.datex2.eu/

1570-0844 © 2023 – The authors. Published by IOS Press. This is an Open Access article distributed under the terms of the
Creative Commons Attribution License (CC BY 4.0).

mailto:david.chaves@upm.es
mailto:pieter.colpaert@ugent.be
mailto:sadeghi@cs.uni-koeln.de
mailto:marco.comerio@cefriel.com
mailto:david.chaves@upm.es
https://cordis.europa.eu/project/id/826172
https://cordis.europa.eu/project/id/777522
https://giro.cefriel.it/
https://sem4tra.linkeddata.es/
https://netex-cen.eu/
https://www.datex2.eu/
https://creativecommons.org/licenses/by/4.0/


614 D. Chaves-Fraga et al. / Editorial of transport data on the web

Although these technologies are still not able to perform route planning itself, they can be beneficial for a route
planning algorithm to make the source selection and get the right data. Furthermore, data interoperability can be
achieved using standard ontology-based access technologies such as R2RML [9] or RML [10], which ensures
transparent and sustainable data integration approaches to generate RDF graphs that facilitate their adoption in
the transport domain. In this direction, semantic technologies can also leverage mapping to transform legacy data
models into semantic-based standards and models [3,5,13]. Semantic technologies can also play an important role
beyond data interoperability in the transportation domain and leverage service interoperability (as a key enabler
of conception such as smart mobility [27]) and many other relevant aspects such as security, privacy and access
control [12,22], business agreements [26], booking and ticketing [1], traffic management [28], and travel service
recommendation [8,15,16].

We believe that researchers, industry partners, and stakeholders should work together to build a data ecosystem
in the transport domain using the Web as its central support platform. It will improve multimodal experiences and
end-to-end services, increasing the use of more innovative, sustainable, and efficient mobility solutions.

2. Topics

The special issue of transport data on the web included the following relevant topics:

a. Decentralized data management

– Query languages and methods for a Web of Transport Data
– Creating automated alignments between datasets using the various specifications
– Recommendations for mobility specification builders to raise interoperability between specifications
– Alignments with general-purpose Web API specifications such as W3C Web payments or SOLID
– Interfaces between enterprise data and the Semantic Web

b. Exploitation of transport data on the web

– Challenges and opportunities for route planning and ticketing
– Personalized route planning taking into account data stored on your client or personal data space
– Anonymization in the mobility space for data sharing

c. Benchmarking web infrastructure

– Comparison of ticketing API architectures
– Comparing route planning API architectures
– Publishing and querying planned transport data and their live updates on the Web

d. Knowledge Graphs and Ontologies in the transportation

– Aligning regional vocabularies with international domain models (e.g., Transmodel7).
– Reusing existing linked datasets (e.g., Geonames, OpenStreetMap) for the Mobility-as-a-Service use case.
– Bridging the gap with non-RDF specifications (e.g., GTFS,8 GBFS9).

3. Content

The special issue attracted four submissions, covering our key research topics: semantic web technologies and
transport data. At least three researchers reviewed each paper, and three papers were accepted after two or three
rounds of review. In the following, we provide a broad overview of the accepted papers.

7http://www.transmodel-cen.eu/
8https://developers.google.com/transit/gtfs
9https://github.com/NABSA/gbfs

http://www.transmodel-cen.eu/
https://developers.google.com/transit/gtfs
https://github.com/NABSA/gbfs
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– The first paper “Applying the LOT methodology to a Public Bus Transport Ontology aligned with Transmodel:
Challenges and Results” [21] presents the translation from an excerpt of the Transmodel reference model to
an ontology in the specific context of Public Bus transport. The authors follow the well-known LOT [29]
methodology to develop the ontology. The resource also provides a set of competency questions to validate the
vocabulary, and a set of mapping rules in RML [10] to allow the declarative generation of RDF graphs from
(semi)structured data sources.

– The second paper “Urban IoT Ontologies for Sharing and Electric Mobility” [24], describes a set of vocabular-
ies to enable interoperability between municipalities and public organizations with IoT service providers. The
authors also follow the LOT methodology [29] to develop the vocabularies, together with a set of competency
questions and some RDF examples in JSON-LD serialization of the bikes service from the city of Milan.

– The last accepted paper “Publishing planned, live and historical public transport data on the Web with the
Linked Connections framework” [20] presents a system architecture to support cost-efficient publishing of dy-
namic public transport schedules and historical data. The authors also present an extensive empirical evaluation
including route planning query performance based on data fragmentation size, dataset publishing costs, and a
comparison with traditional route planning engines.
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