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ABSTRACT

The DATEX I standard, originally conceived for traffic information
exchange among control centers and road operators, has undergone
a transformative journey, emerging as a fundamental European stan-
dard for open traffic data. Propelled by the ITS Directive, which
positions DATEX II as the preferred language for traffic information
publication at National Access Points, it stands as a cornerstone
in the realm of open traffic data. This article explores the trans-
formation of DATEX II, with a specific focus on the exemplary
LOD-RoadTran18 project.

The analysis within this article intricately explores the signifi-
cance of profiling DATEX II publications, emphasizing its pivotal
role in augmenting comprehension and expanding usability for a
broader audience. Furthermore, it sheds light on the strategic imple-
mentation of semantic enrichment, specifically through the LOD-
DATEX format, as an indispensable tool in the open data ecosystem.
This semantic enrichment not only enhances the reusability of DA-
TEX II data but also acts as a bridge, fostering seamless integration
with a diverse array of datasets beyond the domain of road traffic.
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1 INTRODUCTION

The evolution of DATEX II standard [1] stands as a testament to
the dynamic nature of traffic information management in Europe.
Originating as a protocol primarily designed for traffic control
centers to exchange information, DATEX Il underwent a significant
transformation with the advent of the ITS Directive 2010/40/EU
[2]. Initially focused on ensuring interoperability and detailed data
representation for control centers, it has now emerged as a de facto
standard for open traffic data. This evolution, driven by directives
such as ITS, reflects DATEX II's responsiveness to emerging needs,
especially in the realm of open data.

The ITS Directive, endorsing DATEX II as the preferred language
for traffic information publication at National Access Points (NAP),
marked a pivotal moment. DATEX II transitioned from a niche
protocol for control centers to a foundational standard for open
traffic data. This shift not only expanded its technical role but also
redefined its purpose, making DATEX II a crucial component in
enhancing the accessibility, transparency, and usability of traffic-
related information across diverse applications.

This article focuses on DATEX II's transformation, highlighting
the LOD-RoadTran18 project [3] as a representative use case. As
DATEX II expands beyond control centers, profiling DATEX II
publications becomes critical for comprehension and increased
utilization. The article underscores semantic enrichment through
the LOD-DATEX format (LOD for Linked Open Data) as a crucial
tool, enhancing reusability and enabling seamless integration with
diverse datasets beyond road traffic.

In this Introduction, the main idea of the article is displayed, as
well as the basic open data concepts and attributes. In Section 2,
the LOD-RoadTran18 case study is analyzed, focusing in two main
aspects: DATEX II profiling and semantic enrichment. Section 3
proposes future directions and finally the conclusions are presented.
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1.1 Open Data Definition

According to the Open Data Handbook, the full Open Definition
[4] summarizes the most important characteristics of such data:
availability and access, re-use and redistribution and universal par-
ticipation. In this article, we explore two aspects of the project
LOD-RoadTran18 which contribute to these items, such as DA-
TEXII profiling (enhances Availability and access and Universal
Participation) an DATEXII LOD enrichment (facilitates Re-use and
Redistribution and Universal Participation), and how they convert
the narrow original purpose of DATEX II format into a broad scope
format that encourages, above all, the Universal Participation prin-
ciple.

1.2 Data Typology and Classification

Mahajan [5] introduces a typology to classify emerging transport
data based on the concentric shell model by Backx [6], which was
also used by Loenen and Grothe [7]. This model defines the at-
tributes needed for a dataset to be considered as open data, which
are the following: to be known, legally attainable, accessible, af-
fordable, usable and distributable. The typology aids in clarifying
the distinctions between public data, open data, and other cate-
gories, providing a nuanced understanding of the data landscape
for transport modeling.

Building on said typology, in this article we want to propose the
idea that DATEXII publications served on the National Access Point
as ordered by the ITS Directive, can be considered as open data,
as they accomplish mentioned attributes. Therefore, the proposed
classification aligns with DATEX II's evolution towards an open
data nature, according with the proposal of this article. In the
following sections, the case study shows the two aspects in the
project that reinforce this idea: profiling and semantic enrichment.

2 CASE STUDY: LOD-ROADTRAN18 PROJECT

The LOD-RoadTran18 project [3] was a CEF (Connecting Europe
Facility) Action funded by the European Commission and coordi-
nated by the authors of this paper. It stands as an exemplary case
study, offering intricate insights into the real-world implementation
of DATEX II within the realm of open traffic data.

The primary aim of the LOD-RoadTran18 project was to bridge
the existing gap between DATEX II and the open data ecosystem.
The undertaking involved the development of specialized mech-
anisms for DATEX II profiling, semantic enrichment in the LOD-
DATEX format, and the creation of interoperable datasets. The case
study prominently underscores the adaptability of DATEX II and its
pivotal role in influencing and shaping open traffic data standards.

The ”Guidelines on recommended standard licences, datasets and

charging for the reuse of documents” (Commission notice 2014/C
240/01) [8] Category TRANSPORT & datasets “traffic information”,
3.2 point recommends:
“To facilitate the use of data in the public sector while significantly in-
creasing the value of datasets for subsequent re-use, it is recommended
that datasets be: [...] d) published in machine-readable and open
formats (CSV, JSON, XML, RDF, etc.) to enhance accessibility; e) de-
scribed in rich metadata formats and classified according to standard
vocabularies (DCAT, EUROVOC, ADMS, etc.) to facilitate searching
and interoperability; [...]”
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The ITS Directive (2010/40/EU) [2] and subsequent delegated
regulations establish the necessary specifications to ensure com-
patibility, interoperability and continuity of the implementation
and operational use of data and procedures to facilitate, as far as
possible, the following types of information or priorities: EU-wide
multimodal travel information services, EU-wide real-time traffic
information services, free safety-related Minimum Traffic Infor-
mation, an interoperable EU-wide eCall, information services and
reservation services for safe and secure parking places for trucks
and commercial vehicles. They establish the obligation to create
a National Access Point with information that allows reuse of
(public and private) data available in each country to develop po-
tential markets. These regulations establish requirements to ensure
the availability, dissemination, exchange and re-use of data.

Taking into account Commission notice 2014/C 240/01 guidelines
and ITS Directive, activity 5 of the LOD-RoadTran18 project carried
out an analysis of the implementation of the ITS Directive [2] in
the Spanish NAP [9]. As a result of said analysis, some points of
improvement for the Spanish NAP were showcased:

e An appropriate system with metadata management capabil-
ity to allow discovery and access services through APIs.

e Disseminate data in LOD formats (RDF, OWL, etc.) because
only XML formats were used currently on the Spanish NAP.

o Using not only metadata for describing datasets, but meta-
data for datasets catalogue.

e To extend the publication of other kinds of information
through European Data Portal (EDP) [10] at least.

These results show the crucial role of the ITS Directive in the
evolution of DATEX II to become an open data format. Because it
is from these recommendations from where the development of the
LOD-DATEXII comes.

In parallel, as a natural consequence of the ITS Directive, the
European NAPCORE [11] project emerges to achieve the harmo-
nization of the National Access Points, as they are defined by the
mentioned directive. It must be noted the importance of reference
profiles among the main goals of NAPCORE project.

2.1 DATEXII profiling for enhanced
comprehension

According to the DATEX II website [12], the EU Delegated Regula-
tions are supported by Recommended Reference Profiles (RRP’s)
which contain the minimum set of data-elements required to pro-
vide the information needed by each specific EU Delegated Regula-
tion on ITS.

On the other hand, the EU-EIP [13] reference handbook has
described harmonized uses cases for the provision of data from the
road operator’s point of view. These use-cases are supported by so
called Recommended Service Profiles (RSP’s). These RSP’s are based
on one or more RRP’s and extended with data-elements described in
the use case. It is notorious the effort put in defining this framework
of Recommended Profiles in DATEXII standard, and it demonstrates
the evolution of the standard to boost its usability. This evolution
of DATEX II is particularly highlighted in the LOD-RoadTran18 [3]
project, which underscores the increasing significance of profiling
DATEX II publications.
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None of the Spanish DATEX II NAP publications uses a profile
to particularize their content. This has been identified as an im-
provement to make when updating the publications to DATEX II
v3.0. There is an initiative by DGT to upgrade to DATEX II version
3.0, including the development of one or several custom DGT pro-
files. There was also a DATEX II v3.0 SRTI profile (Safety Related
Traffic Information), even though this was not defined as a CEN
standard. Therefore, LOD-RoadTran18 focused in SRTI following
the ITS Directive and developed the ontology LOD-DATEX over
the SRTI profile of DATEX II version 3.0 with more than a thousand
elements.

Commission delegated regulation (EU) No 2013/886 [14] was
the primary source of truth, even though it had to be elaborated
into details of models actually used. Article 3 of said regulation
”List of road safety-related events or conditions” lists categories of
safety-related traffic information. Consequently, this categories of
events considered as SRTI by the Commission delegated regulation
(EU) No 2013/886 were taken in the project as the basis profile on
which to develop the ontology.

As we can see from above, profiling DATEX II allows for the
customization of data representations, tailoring them to meet the
diverse needs of a broader audience and ensuring comprehension
and usability for various stakeholders. This not only promotes
broader adoption but also aligns DATEX II with the principles of
open data accessibility.

2.2 Semantic enrichment in LOD-DATEX
format

The LOD-DATEX format not only adheres to open data principles
but also facilitates the seamless integration of DATEX IT information
with heterogeneous datasets. The resulting publication on the
Spanish NAP [9] can be observed at Figure 1.

Considering DATEX II as a structured data format derived from
XML, every DATEX II publication in the NAP can be initially re-
garded as having 3-star data quality [15], according to the Star
rating system of data. As a logical consequence, pointed out in [16],
enhancing the DATEX II format with semantic markup can elevate
its quality level to 5 stars.

Semantic enrichment involves imparting explicit meaning to
data, rendering it more interpretable and context-aware. Within
the LOD-RoadTran18 project, the adoption of the LOD-DATEX
format ensures that traffic data becomes an integral part of the
broader Linked Open Data ecosystem. This interconnectedness
allows DATEX II data to be seamlessly linked with other datasets,
extending its utility beyond the domain of road traffic. Semantic
enrichment not only enhances the value of DATEX II data but
also aligns with the principles of transparency, traceability, and
collaboration inherent in the open data paradigm.

This aspect is also highlighted in projects like CONECTA[17],
where the semantic markup of published data can result in showing
the link between apparently unrelated databases, expanding the
scope of possible interpretations of said data and improving decision
making at all levels.

The LOD-RoadTran18 project strategically employed semantic
enrichment techniques to enhance the LOD-DATEX format (Figure
2). By incorporating standardized vocabularies and ontologies such
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Figure 1: LOD-DATEX publication in Spanish NAP

—<rdf:RDF>
—<dtx_srti:SituationPublication>
—<dtx s sm hlsSlnlatlDIl>
“https://nap. dgt s UID_Esc_636328">
<d!x srtizhasHeaderInformation>
—<dtx_sri:HeaderInformation>
<dtx_srtizhasCa 3 “hitp://cef uves/l p C srtit ">
<dtx_srti: ? “hitp-/cefuv  srtitreal”/>
</dtx_srti:HeaderInformation>
</dtx_srti:hasHeaderInformation=
—<dfx_srtizhasSituationRecord>
—<dtx_srti:MaintenanceWorks rdf:about="https://nap gt es/lodroadtran te/dtx_stti
GUID _Esc_636328_11194843">
<dtx_s ‘num “http://cef us s "
—geospargl-hasGeometry>
—<sf:-LineString>

datatype="http:// $wktLiteral">
LINESTRING(-3.9426660537719727 39.91545486450195, -3.9426660537719727 39.91545486450195)
</geospargql:asW]
<isf: LineString>
<JgeosparqlzhasGeometry>
—<dtx_srti:hasSource>
—<dfx_srtizSource>
<dtx_srtizsour ificati bras</d
<dtx_srti untry “hittps://www.omg org/spec/LCC/Countries/IS03166-1-CountryCodes/es”/>
</dtx_srti:Source>
</dtx_srtizhasSource>
—<dtx_srtizhasMaobility>
—<dtx_srizMobility>
<dtx s ity Type “hitp:/cefuv. ” />
</dtx_srti:Mobility>
</dex srtizhasMobility>
<dtx_s tyOfO http://cef v
<dtx_s i [Me
<dtx_srti:situationRecordFirstSupplier Version Time>Wed Feb 07 11:10:59 CET 2024</
dx_srtisituationRecordFirstSupplierVersionTime>
<dtx_s <Type “hitp et s "t
Pl ; . S
<dtx_srti:situationRecordCreationTime=Wed Feb 07 11:10:59 CET 2024</dtx_srti:situationRecordCreationTime>
—<dtx_srtichasSubject>
—<dtx_srtizSubjects>
<dbx_srti jectTypeOfWorks http://cef u 4 S

 stitcertain’/>

Figure 2: LOD-DATEX file fragment

as BTN100[18], DATEX II data gained additional context, making
it more interpretable for both human users and machines. This
approach not only fosters data integration but also lays the ground-
work for more advanced analytics and cross-domain collaborations.
Therefore, the semantic enrichment of DATEX II improves cross-
dataset linkages and consequently decision-making based on the
result of those linkages. This empowers the creation of new ser-
vices, promotes innovation, improves efficiency and effectiveness of
government services, enables impact measurement of policies and
creates new knowledge from combined data sources: all of them
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areas of impact of open data according to the Open Data Handbook

[4].

3 FUTURE DIRECTIONS AND CONCLUDING
REMARKS

3.1 Anticipating the Future Trajectory of
DATEX II both in Spain and in the rest of
Europe

In the near future, the DGT will need to start a deep evolution of
its DATEX systems, implying the adoption of the new version of
DATEX II. This will involve the implementation of a profile and
some extensions, according to the necessities identified in the LOD-
RoadTran18 project.

Additionally, future extensions of the LOD-DATEX ontology are
suggested. This can be developed over RTTI profile (Real Time
Traffic Information), new Spanish location profile or other DATEX
publications in the Spanish NAP or other European NAPs.

3.2 Collaborative Initiatives

A suggested collaboration could emerge between DGT and private
service providers, in order to design a new DGT DATEXII profile
which meets the necessities of the main traffic data consumers in
Spain.

4 CONCLUSIONS

In conclusion, DATEX II has actively evolved, incorporating fun-
damental open data principles, profiling methodologies, and se-
mantic enrichment. The tangible collaboration between DATEX
II and groundbreaking projects like LOD-RoadTran18 stands as a
concrete manifestation of these principles in practical, real-world
applications.
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