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Executive Summary  

This document on Implementation Guidelines collects, synthesizes and replaces a series of 

reports and texts spread over more than 10 years of work on the implementation of TN-ITS 

services. These Implementation Guidelines have furthermore been updated to the latest 

(technical) progress, notably the TN-ITS specification and other TN-ITS GO deliverables. 

The document follows the structure of the service and is divided into corresponding parts, 

containing chapters with detailed information focusing on specific aspects. 

The first part sets out the serviceôs overall framework, requirements and general comments on 

documentation. It aims to help readers understand the overall TN-ITS framework, primarily 

from a functional and organisational perspective. 

The second part focuses on establishing and maintaining the road database, while the third 

part focuses on understanding how incremental data exchange is implemented and therefore 

describes how the pilots in the TN-ITS GO project were implemented. 

The fourth part concerns transforming changes to the TN-ITS specification, focusing on 

location referencing. Part five concerns exporting TN-ITS data sets, focusing on encoding the 

road feature and location reference data according to TN-ITS. 

Part six on publishing subsequently describes a specification for the service interfaces and 

furthermore explains the details of a TN-ITS publishing service, while part seven sets out the 

TN-ITS quality assurance approach. 
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1 Introduction 

This first chapter provides an introduction to TN-ITS, TN-ITS GO as well as the TN-ITS 

Specification, and their historical background. It therefore provides introductions to: 

Å The TN-ITS Platform & TN-ITS GO; 

Å The purpose of these implementation guidelines; 

Å The generic process flow of TN-ITS; 

Å The historical background to TN-ITS and TN-ITS GO; 

Å The TN-ITS Specification and its historical background. 

The final section of this chapter sets out the implementation support checklist, a tool that can 

be used by those implementing a new TN-ITS service to check whether they are on the right 

track and whether all necessary elements are covered. 

1.1 The TN-ITS Platform & TN-ITS GO 

 The TN-ITS Platform 

The TN-ITS Platform, established in 2013, evolved from work performed in several EU-funded 

projects going back to 2004. The platform is concerned with the exchange of information on 

static road data, i.e. data that is more or less permanent in nature and, unlike dynamic road 

data, does not change frequently. Static road data includes for example speed limits, traffic 

signs, road classifications, road directions and vehicle restrictions. 

Static data nevertheless occasionally changes, and as European countries use a variety of 

data formats, this data cannot easily be used in digital maps of service provides such as 

mapmakers. TN-ITS provides a harmonized framework for the provision and exchange of the 

relevant spatial ITS data in the form of a data chain structure and a common data exchange 

format. 

The cornerstone of TN-ITS is the TN-ITS Specification, which has been transformed into a 

standard by the European Committee for Standardization (CEN), CEN TS 17268, and 

describes both which data is to be exchanged, and how.  

In addition to defining and maintaining the specification, the TN-ITS Platform furthermore 

provides guidelines, tools and services to support the implementation of the data chain. 

 TN-ITS GO 

TN-ITS GO is a Programme Support Action (PSA) for the implementation and facilitation of 

seamless spatial data exchange which are essential for the deployment of ITS applications. 

The duration of the action is spread over 48 months in order to give time to new Member States 

to plan and implement carefully their ITS spatial data supply chain strategy right from the 

source (police decision, road maintenance,...) all the way to the open TN-ITS interface and 

into the map database of the end user.  
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The Action will capitalise on the pre-existing knowledge and expertise of the TN-ITS initiative 

which has already resulted in operational services in Sweden, Norway, Finland and Flanders. 

Other piloting efforts are ongoing in France, UK, and Ireland but not operationalised yet. Part 

of this Action invests in these past efforts in order to further consolidate the operational 

services covering increasing part of the TEN-T with the most relevant ITS attributes and 

increased quality. Also, the most advanced services will now work on the feedback loop from 

map makers to road operators which has not been tested so far.  

The action is focusing on realising operational exchange of operational data on the TEN-T 

network and its interface to other road networks but the exchange mechanisms put in place by 

the Member States should be scalable and extensible to the whole network.  

The work of TN-ITS GO supports the Commission Delegated Regulation (EU) 2015/962 on 

real-time traffic information (RTTI), in particular the part of the Regulation that is concerned 

with static road data, i.e. data (and changes thereof) that will generally be included in digital 

maps for ITS, for which TN-ITS closely cooperates with DG MOVE of the European 

Commission. 

1.2 Purpose of this document 

This document on Implementation Guidelines collects, synthesizes and replaces a series of 

reports and texts spread over more than 10 years of work on the implementation of TN-ITS 

services. These Implementation Guidelines have furthermore been updated to the latest 

(technical) progress, notably the TN-ITS specification and other TN-ITS GO deliverables. 

The purpose of the Implementation Guidelines is to present those wishing to implement a TN-

ITS service with all the necessary information and guidance in one document. 

1.3 Generic Process Flow of TN-ITS 

The generic process flow on the next page sets out a high level overview of what TN-ITS 

entails, by visualising the data chain. 

The first part of the data chain focuses on the Member Statesô authorities, who maintain the 

road database and identify any changes in the data. These changes will then be transformed 

into the common data exchange format, the TN-ITS specification, which will subsequently be 

published by the Member State, through a TN-ITS interface, as an update. 

Map makers, service providers and other parties will in the second part of the data chain then 

óconsumeô this update: they incorporate the update into their own data and publish an updated 

map for consumers to use. The two parts of the data chain are furthermore complemented by 

quality assurance and a feedback loop between the data providers and data receivers. In 2017, 

over a million changes were made available by road authorities through this data chain. 
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Figure 1 - Generic Process Flow 

 

1.4 The Historical Background to TN-ITS and TN-ITS GO 

The TN-ITS Platform, and subsequently the TN-ITS GO Project, evolved from work performed 

in several EU-funded projects.  

The PReVENT/MAPS&ADAS project (February 2004/January 2007), apart from being 

instrumental in developing the ADAS Interface Specification (ADASIS), worked on data 

sourcing for safety-related road attributes for ADAS applications. The SpeedAlert project (May 

2004/June 2005) addressed harmonisation of the in-vehicle speed alert concept definition, and 

looked into the topic of up-to-date speed limit information in digital maps, as an important 

prerequisite for map-based speed advisory systems.  

Other initiatives, such as the eSafety Forum, the INSPIRE Directive and EuroRoadS, also 

influenced the predecessor to TN-ITS: the ROSATTE (Road Safety Attributes Exchange 

Infrastructure in Europe) project. (For more information on the eSafety Forum, the INSPIRE 

Directive and EuroRoadS, see Chapter 2.2.) 

The idea for a data chain for updates of critical map attributes that arose from these projects 

and influences, was further elaborated and extensively tested in the ROSATTE project 

(January 2008/June 2010), which aimed at establishing "an efficient and quality-ensured 

supply chain for information on safety-related road attributes, from public authorities to 

commercial map providers and other road data users, with a focus on changes in the 

concerned attributes rather than full data sets".  

Prerequisites for setting up such a data chain are: (1) adequate systems and databases 

(ICT/GIS), and procedures for data maintenance and quality at road authorities; (2) an 
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adequate common data content exchange format specification for publishing the information 

on changes (updates), that is able to cope with the wide variety of GIS systems and map data 

models to be expected on the side of road authorities across Europe; and (3) adequate 

methods for integration of updates at ITS map providers. ROSATTE worked on all three topics, 

and especially developed and tested a content specification, a physical exchange format and 

a web service specification, which together constitute the ROSATTE specification, the core of 

the exchange framework. The ROSATTE specification was used within the ROSATTE project 

to build, run and evaluate TN-ITS services in 5 countries in Europe.1  

eMaPS was the successor project of ROSATTE.2 Its objective was to revive the eSafety Digital 

Maps Working Group (later iMobility) and establish the ROSATTE Implementation Platform, 

later ï in 2013 ï called the TN-ITS Platform.  

The ROSATTE specifications were later used by the JRC/EULF Transportation Pilot.3 The 

Joint Research Centre (JRC) of the European Commission is the technical custodian of 

INSPIRE, the Infrastructure for Spatial Information in the European Community. Since 2014, 

TN-ITS closely cooperates with the JRC. Per the initiative of the JRC, TN-ITS, the JRC and 

the ELF project jointly carried out the Transportation Pilot (2014/2015), during which TN-ITS 

services were realised in Norway and Sweden. ITS map providers HERE and TomTom were 

involved as partner in the Pilot for testing the data chain for the two countries on their side.  

The Pilot also involved exploration of the use of INSPIRE data through the ELF platform, 

especially for solving difficult cases of TN-ITS updates in terms of failing interpretation of the 

location code in the update message. For this, the option to add an INSPIRE-based linear 

reference code to TN-ITS update transactions, to enable quick access in the originating map 

database for visual inspection of the local situation. 

It was thought that the best way to progress the TN-ITS concept and increase TN-ITS 

membership and active involvement of Member States in the TN-ITS activities, is to continue 

setting up implementation activities in more EU Member States. As a next step, following the 

success of the Transportation Pilot, new pilot TN-ITS services were being set up in five 

additional EU Member States, in the framework of a sub-project (Sub-activity 4.7) of the EU 

EIP project (European ITS Platform), funded under the 2014 call of the Multi-Annual 

Programme of CEF Transport.4   

 

1 Wikström, L. (ed.), et al., "Specification of data exchange methods", ROSATTE Consortium, 
deliverable D31, version 16 (final), 31 August 2009.  
https://tn-its.eu/storage/uploads/documents/2018/09/02/ROSATTE-D31-Specification-of-data-
exchange-methods-v16.pdf  
2 Wevers, K., Hovland, T., "Report on standardisation activities of ROSATTE framework", 31 October 
2013, eMaPS Consortium, deliverable D2.32. https://tn-
its.eu/storage/uploads/documents/2018/09/02/eMaPS-D2.32-Standardisation-ROSATTE-framework-
v01.pdf  
3 Transportation Pilot. "Improving accuracy in road safety data exchange for navigation systems". 
http://publications.jrc.ec.europa.eu/repository/handle/JRC104569  
4 CEF EIP A4.7 - Provision of updates of ITS spatial road data. https://eip.its-platform.eu/activities/sa-
47-provision-updates-its-spatial-road-data  

https://tn-its.eu/storage/uploads/documents/2018/09/02/ROSATTE-D31-Specification-of-data-exchange-methods-v16.pdf
https://tn-its.eu/storage/uploads/documents/2018/09/02/ROSATTE-D31-Specification-of-data-exchange-methods-v16.pdf
https://tn-its.eu/storage/uploads/documents/2018/09/02/eMaPS-D2.32-Standardisation-ROSATTE-framework-v01.pdf
https://tn-its.eu/storage/uploads/documents/2018/09/02/eMaPS-D2.32-Standardisation-ROSATTE-framework-v01.pdf
https://tn-its.eu/storage/uploads/documents/2018/09/02/eMaPS-D2.32-Standardisation-ROSATTE-framework-v01.pdf
http://publications.jrc.ec.europa.eu/repository/handle/JRC104569
https://eip.its-platform.eu/activities/sa-47-provision-updates-its-spatial-road-data
https://eip.its-platform.eu/activities/sa-47-provision-updates-its-spatial-road-data
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The TN-ITS sub-project started January 2016, and ended mid-2017. The Member States 

involved were Finland, Flanders/Belgium, the United Kingdom, Ireland and France. The ITS 

map providers HERE and TomTom were again involved for testing their part of the data chain 

for each of the five member States, as well as for advice, while TN-ITS (through ERTICO-ITS 

Europe) acted as the coordinator of the Sub-activity. The Sub-activity closely liaised with the 

INSPIRE community (JRC, ELF project), and built on and further extended the experience 

gained in the Transportation Pilot. 

TN-ITS Go project started in January 2018 with 9 more involved states to set up their TN-ITS 

service implementations. These countries are: The Netherlands, Hungary, Cyprus, Lithuania, 

Portugal, Slovenia, Spain, Estonia, Greece. The TN-ITS GO project ended in late 2021. 

1.5 The TN-ITS Specification 

The TN-ITS Specification is the cornerstone of TN-ITS, as it describes both which data is to 

be exchanged, and how. It has been transformed into a standard by the European Committee 

for Standardization (CEN): CEN TS 17268. As such, these implementation guidelines refer 

directly to (specific sections of) CEN TS 17268 in several chapters. 

This section introduces the TN-ITS Specification. The first subsection sets out the historical 

background of the TN-ITS Specification, while the second subsection provides more 

information on the technical background to the standard (the ROSATTE Specification; eMaPS 

and the alignment with INSPIRE). The third subsection then introduces the TN-ITS 

Specification itself, covering also the scope of the technical specification, the main chapters of 

the standard, the changes compared to the ROSATTE specification, where the standard is 

available for purchase, and finally how to access the standardôs support files. 

 Historical Background 

In 2009, the EC funded ROSATTE project produced the first technical specifications for the 

exchange of changes of (selected types of) road data.5 These were used within the ROSATTE 

project to build, run and evaluate TN-ITS services in 5 countries in Europe, later by the 

JRC/EULF Transportation Pilot6, which demonstrated the Norway-Sweden cross border 

compatibility of TN-ITS services, and finally by the CEF EIP A4.7 which continued deployment 

of (pilot) services in 5 EU countries.7  

 

5 Wikström, L. (ed.), et al., "Specification of data exchange methods", ROSATTE Consortium, 
deliverable D31, version 16 (final), 31 August 2009.  
https://tn-its.eu/storage/uploads/documents/2018/09/02/ROSATTE-D31-Specification-of-data-
exchange-methods-v16.pdf  
6 Transportation Pilot. "Improving accuracy in road safety data exchange for navigation systems". 
http://publications.jrc.ec.europa.eu/repository/handle/JRC104569  
7 CEF EIP A4.7 - Provision of updates of ITS spatial road data. https://eip.its-platform.eu/activities/sa-
47-provision-updates-its-spatial-road-data  

https://tn-its.eu/storage/uploads/documents/2018/09/02/ROSATTE-D31-Specification-of-data-exchange-methods-v16.pdf
https://tn-its.eu/storage/uploads/documents/2018/09/02/ROSATTE-D31-Specification-of-data-exchange-methods-v16.pdf
http://publications.jrc.ec.europa.eu/repository/handle/JRC104569
https://eip.its-platform.eu/activities/sa-47-provision-updates-its-spatial-road-data
https://eip.its-platform.eu/activities/sa-47-provision-updates-its-spatial-road-data
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eMaPS was the successor project of ROSATTE.8 Its objective was to revive the eSafety Digital 

Maps Working Group (later iMobility)9 and establish the ROSATTE Implementation Platform, 

later ï in 2013 - called the TN-ITS Platform, an ERTICO innovation platform.  

During the different pilot and operational deployment phases of services for sharing changes 

of road data, work group 2 (WG2) on the TN-ITS platform, set-up in 2013, led by the Norwegian 

Public Road Authorities, addressed Standardisation and Specification matters. It paved the 

way for the formal specification work ï which was started in June 2016 in WG7 of the CEN 

TC278 and whose effort was concluded in December 2018 leading to the publication CEN TS 

17268:2018.  

WG2 of the TN-ITS platform continues its role to maintain the CEN TS 17268:2018 by defining 

the procedure for the change request at the side of the platform, by its involvement in collecting 

change requests from TN-ITS stakeholders ï mainly to support new functionality in the area 

of multimodality of transport, automated driving, etc., by interacting with the CEN TC278 W7, 

and by governing the specification files as XML, XSD, WADL. 

 Technical Background 

1.5.2.1 ROSATTE 

In 2009, the ROSATTE deliverable D3.1 ñSpecification on Data Exchange Methodsò was 

finalized by a consortium of European road authorities, road operators and map providers.10 

The ROSATTE D3.1 specified the general outline of the data exchange methods. These 

specifications were necessary to enable automatic and timely exchange of safety attributes 

between road authorities and potential users of such data. It provided reference 

implementations for the exchange of data during the test and validation period.   

In a first step, the relevant requirements were identified and summarized, in addition the 

service requirements are prioritized according to their significance. Secondly, a selection of 

viable technologies for the data exchange was defined based on the relationship between 

specification elements and requirements.   

The core part of the ROSATTE D3.1 document provided the specification of a mechanism for 

data ex-change of road safety information. It provided especially:   

 

8 Wevers, K., Hovland, T., "Report on standardisation activities of ROSATTE framework", 31 October 
2013, eMaPS Consortium, deliverable D2.32. https://tn-
its.eu/storage/uploads/documents/2018/09/02/eMaPS-D2.32-Standardisation-ROSATTE-framework-
v01.pdf  
9 Final Report Recommendation - eSafety Forum Digital Maps Working Group. 
https://docbox.etsi.org/stf/archive/stf321_tispan3_ec_emergency_call_location/public/library/e-
Call/DMWGfinalreport.pdf  
10Wikström, L. (ed.), et al., "Specification of data exchange methods", ROSATTE Consortium, 
deliverable D31, version 16 (final), 31 August 2009.   
https://tn-its.eu/storage/uploads/documents/2018/09/02/ROSATTE-D31-Specification-of-data-
exchange-methods-v16.pdf  

https://tn-its.eu/storage/uploads/documents/2018/09/02/eMaPS-D2.32-Standardisation-ROSATTE-framework-v01.pdf
https://tn-its.eu/storage/uploads/documents/2018/09/02/eMaPS-D2.32-Standardisation-ROSATTE-framework-v01.pdf
https://tn-its.eu/storage/uploads/documents/2018/09/02/eMaPS-D2.32-Standardisation-ROSATTE-framework-v01.pdf
https://docbox.etsi.org/stf/archive/stf321_tispan3_ec_emergency_call_location/public/library/e-Call/DMWGfinalreport.pdf
https://docbox.etsi.org/stf/archive/stf321_tispan3_ec_emergency_call_location/public/library/e-Call/DMWGfinalreport.pdf
https://tn-its.eu/storage/uploads/documents/2018/09/02/ROSATTE-D31-Specification-of-data-exchange-methods-v16.pdf
https://tn-its.eu/storage/uploads/documents/2018/09/02/ROSATTE-D31-Specification-of-data-exchange-methods-v16.pdf
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¶ A conceptual specification of the data content (information model). To comply with 

INSPIRE and ISO 19100, a conceptual data content specification for ROSATTE was 

developed according to ISO 19109 ï Rules for application schema. The data content 

specification specifies the various classes of information that is being used within 

ROSATTE without mandating a particular technology for implementation. The data 

content specification used UML constructs such as packages, classes, attributes, 

associations and OCL constraints and assumes that the reader is familiar in that 

domain. The data content specification was organized in a couple of packages where 

each package corresponds to a separate subset of the ROSATTE domain. Each 

package contains a number of classes with attributes and associations. The ROSATTE 

model defined the following basic concepts:  

o Datasets consisting of safety features and metadata describing the content of 

the dataset. (Note: safety features and attributes were renamed to road features 

and attributes in the TN-ITS Specification). These datasets are supposed to be 

exchanged from enacting authorities to information providers (map providers). 

For the primary use-case, this type of data-set actually contains incremental 

updates for safety features that occurred in a ROSATTE data store since the 

last time data exchange took place. These updates make use of a unique ID 

identifier. It is the responsibility of the information-/map-provider to remember 

when the last successful dataset was created. The difference between a 

dataset containing incremental updates and a dataset containing a complete 

snapshot from a ROSATTE data store is explained in chapter 13. 

o Another type of dataset consisting of feedback information from information 

providers (map providers) to enacting authorities   

o Safety features which describe the contents of traffic regulations. A safety 

feature is primarily described by:   

 Its type (speed limit, restriction for vehicles, overtaking ban etc.)   

 Property values (speed limit value, maximum weight etc.)   

 Conditions for when the safety feature is applicable (time period, vehicle 

type, weather conditions etc.)   

 Location for explicit safety features. Implicit safety features normally 

have no explicit location   

 Update information. For datasets containing incremental updates, all 

safety features shall contain information on the applicable update 

primitive   

o A physical exchange format (structure and coding using GML schema) to 

specify a coding for the various types of data listed under the conceptual 

model.   

o A service specification was implemented using UML (class diagrams), in order 

to facilitate the actual data flow between the various actors within ROSATTE. 



 

Deliverable 5.3 ï Implementation Guidelines ï Data Sender 24 

This service specification was inspired by the INSPIRE network services 

architecture.   

After full consolidation of these specifications, the data exchange specifications were given, 

which implemented the conceptual specification as an XML-schema definition (.XSD) and an 

implementation of the service specification as a web-service was provided. An implementation 

specification according to REST is defined. This does not exclude the option of future 

implementations based on other technologies such as SOAP.  

The D3.1 annex A, presented the concrete schemas (XSD) defining the ROSATTE physical 

exchange format. 

Package overview 

The figure on the next page illustrates the different packages used within ROSATTE and their 

interdependencies.   

The figure shows that a number of external definitions are being used:   

¶ Regarding metadata, INSPIRE implementing rule is used and the concrete UML 

definitions are imported from ISO 19115. The exact definition in UML and text of the 

used metadata elements are not copied to this document   

¶ Regarding location referencing, ISO 17572-3, AGORA-C is used almost as is. The few 

exceptions are listed in chapter 6.4. This chapter also defines the interface between 

ROSATTE and AGORA-C.   

¶ Definitions from ISO 19103, ISO 19108, ISO 14825 and EuroRoadS (D6.5 and D6.8) 

are being used whenever applicable   
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Figure 2 - An overview of the ROSATTE Specification packages (D3.1) 
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1.5.2.2 eMaPS and the alignment with INSPIRE 

The follow-up actions on the ROSATTE specification which would lead to the platform that 

would support the creation of the CEN Technical Specifications are described in ñD2.32 - 

Report on standardisation activities of ROSATTE frameworkò of the eMaPS project11:  

ñAfter the ROSATTE project the concept for the ROSATTE data exchange infrastructure was 

further progressed in the Digital Maps Working Group (DMWG) of the eSafety Forum, later 

renamed to iMobility Forum, and the EU-funded eMaPS project (an EU-funded Support 

Action), both running September 2011 - May 2013.   

Important tasks were the creation of the ROSATTE Implementation Platform, and the 

preparation of the standardisation activities. It was decided to align the intended data exchange 

with the existing INSPIRE spatial data infrastructure and services for data publishing and data 

discovery, and therefore to embed the ROSATTE exchange specification in INSPIRE as an 

extension for ITS spatial data of the theme Transport Networks (TN), while adding elements 

that are essential for ITS spatial data but not currently offered by INSPIRE, such as 

maintenance of the data, quality control and location referencing. This lead to the new name 

TN-ITS for the ROSATTE data exchange infrastructure.   

In the framework of the eMaPS project, four studies were carried out. Two of the studies 

concerned the alignment with INSPIRE, respectively from an organisational and legal 

perspective, and from a technical perspective. The other two studies concerned, respectively, 

quality requirements for the data exchange, and georeferencing methods (location 

referencing). These four studies were relevant for the standardisation process.  

The eMaPS project contributed to the establishment of an independent implementation 

platform promoting and extending the scope of the validated ROSATTE framework as an 

enabler for the implementation of priority action 1.2 and 1.3 of the ITS directive.ò   

A study on the alignment of ROSATTE with inspire was published in 2013 by Lars Wikström 

from Triona.12 

 

11 Wevers, K., Hovland, T., "Report on standardisation activities of ROSATTE framework", 31 October 
2013, eMaPS Consortium, deliverable D2.32. https://tn-
its.eu/storage/uploads/documents/2018/09/02/eMaPS-D2.32-Standardisation-ROSATTE-framework-
v01.pdf  
12 Wikström, L., Svensk, P., "INPIRE Alignment - A study on how to align ROSATTE with INSPIRE on 
a technical point of view", 15 May 2013, prepared for the eMaPS Consortium by Triona AB, Borlänge, 
Sweden, eMaPS Consortium, deliverable D2.41. https://tn-its.eu/docs/emaps/eMaPS-D2.41-Triona-
INSPIRE-technical-alignement-v10130515.pdf  

https://tn-its.eu/storage/uploads/documents/2018/09/02/eMaPS-D2.32-Standardisation-ROSATTE-framework-v01.pdf
https://tn-its.eu/storage/uploads/documents/2018/09/02/eMaPS-D2.32-Standardisation-ROSATTE-framework-v01.pdf
https://tn-its.eu/storage/uploads/documents/2018/09/02/eMaPS-D2.32-Standardisation-ROSATTE-framework-v01.pdf
https://tn-its.eu/docs/emaps/eMaPS-D2.41-Triona-INSPIRE-technical-alignement-v10130515.pdf
https://tn-its.eu/docs/emaps/eMaPS-D2.41-Triona-INSPIRE-technical-alignement-v10130515.pdf
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 The TN-ITS Specification: CEN TS 17268:2018 

 

The TC278 W7 produced the first version of the Technical Specification TS 17268 which was 

approved by CEN on 29 July 2018 for provisional application. It was made available in 

December 2018. As CEN does not sell standards, the distribution of these standards/technical 

specifications is done via the European National Standard Bodies, affiliates, and partner 

standardization bodies.   

The CEN TS17267:2018 document is typically provided via a National Standard Body and is 

available under a license on a personal title. The document (pdf) may only be used on a stand-

alone PC. The use on a network is only allowed if an additional license agreement with the 

National Standard Body has been concluded. An overview of where the TN-ITS standard can 

be purchased can be found in section 1.5.3.4. 

1.5.3.1 Scope of the Technical Specification 

The CEN TS17268:2018 document defines the content specifications for the exchange of 

road-related spatial data, especially the updates thereof. Based on the content specification, 

the document defines a physical exchange format for the actual data exchange. It defines web 

services that are needed to make the coded data upon updates available. The document does 

not address the exchange of dynamic information.  

The focus of the document is on providing information of updates, though the technology 

described also enables the exchange of full data sets, either concerning the whole road 

network in a coverage area, or a subset, concerning all instances of one or more specific road 

attributes. The provision of changes in road geometry is not supported, though the provision 

of geometry associated with road attribution changes is supported in the context of providing 

the (linear) location of the attribute change. 

1.5.3.2 Main Chapters of the Technical Specification 

The main chapters of the CEN TS 17268:2018 describe:  

Å The Data Content Specification  

Å The Physical Exchange Format  

Å The Service Specification   

A CEN Technical Specification (TS) is a normative document established by a CEN Technical 

Body and approved through a weighted vote by the CEN national members. The TS shall be 

announced at national level. It may be adopted as a national standard, but conflicting national 

standards may continue to exist. A Technical Specification may however not conflict with a 

European Standard. If a conflicting EN is subsequently published, the TS is withdrawn. No 

time limit is specified for the lifetime of TSs, but the responsible Technical Body shall ensure 

that they are reviewed at intervals of not more than 3 years, starting from their date of 

publication by CEN-CENELEC Management Centre.  
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The annexes provide:  

Å Explanations of structure  

Å Enumerations  

Å Code lists  

Å XSD schemas  

Å GML file examples  

Å Alignment with EC Delegated Regulations & INSPIRE 

These TN-ITS Implementation Guidelines frequently reference the TN-ITS Specification. In 
specific, the following chapters of these TN-ITS Implementation Guidelines refer directly to the 
relevant sections of the TN-ITS Specification: 

Å The Implementation Guidelinesô Chapter 8 on ñUnderstanding Detailed Information 
Requirementsò refers directly to the Specificationôs Chapter 6 on the ñData Content 
Specificationò; 

Å The Implementation Guidelinesô Chapter 16 on ñEncoding the Road Feature Data 
According to TN-ITSò refers directly to the Specificationôs Chapter 7 on the ñPhysical 
Exchange Formatò. 

Å The Implementation Guidelinesô Chapter 18 on ñPublishing the Exported Dataò refers 
directly to the Specificationôs Chapter 8 on the ñService Specificationò. 

It might also be worthwhile to review chapters 3 and 4 of the TN-ITS specification, as they set 
out respectively the terms and definitions as well as the abbreviated terms. 

1.5.3.3 Changes over ROSATTE 

The list below gives a short overview of the updates that were performed on the ROSATTE 

specifications that resulted in the new CEN Technical Specification TS 17268:  

¶ Changes to the name of some classes:   

¶ GenericSafetyFeature to RoadFeature  

¶ SafetyFeaturePropertyValue to GenericRoadFeatureProperty and RoadSignProperty  

¶ One (no particular) location reference mandatory  

¶ New model for linear referencing  

¶ Additional methods for location referencing  

¶ All code lists external  

¶ Value can be given as references, not only as pure values   

¶ New model for signs, harmonized with ISO 14823 Graphic Dictionary  

¶ New models for validity and vehicle conditions, based on models from DATEX II  
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1.5.3.4 Availability 

An overview where the Technical Standard can be purchased is presented in the table below.  

Table 1 - Overview of National Standard Bodies in Europe where the TS17269:2018 is available. 

Country  Provider  Website  

Belgium  NBN  http://nbn.be  

UK  BSIGroup  https://www.bsigroup.com  

Netherlands  NEN  https://www.nen.nl/  

Finland  SFS  https://sales.sfs.fi  

Norway  NO  https://www.standard.no/  

Cyprus  CYS  http://www.cys.org.cy  

Denmark  DS  http://www.ds.dk  

Estonia  EVS  http://www.evs.ee  

-  CEN  https://standards.cen.eu  

Ireland  NSAI  https://shop.standards.ie   

 

1.5.3.5 Support Files for CEN TS 17268 

From 2018 on, ERTICO is hosting the support files for CEN TS 17268 to support developers 

of TN-ITS data sharing services. These are the XSD, XADL and code list files. They are 

available via File Transfer Protocol (FTP) (http://spec.tn-its.eu/) and direct link (via URL) to 

members of the TN-ITS platform. Inquiries to get access to these files can be directed to the 

contact point of the platform: info@tn-its.eu. 

In 2021, an account was created on the online version management platform GitHub.13 It 

mirrors the files available on the ERTICO web server mentioned above, but also serves as a 

platform for hosting, sharing and discussing new developments, e.g. Linked Data 

representations (RDF and OWL), country specific Codelist extensions, etc.   

Last but not least, the TN-ITS UML is available for re-use (via info@tn-its.eu). The TN-ITS 

platform supports its distribution under the condition that the requester can provide evidence 

of having obtained a valid license to the TS 17268:2018 (or later) pdf document. 

1.6 The TN-ITS Implementation Support Checklist 

The TN-ITS Implementation Support Checklist, set out over the next pages, is a useful tool to 

help you assess whether you are on the right track to implementing your TN-ITS service and 

whether you have covered all the necessary elements. The checklist also provides guidance 

on where to look for further information or who to contact at TN-ITS, should you have not 

implemented a specific item.  

 

13 https://github.com/ERTICO-TN-ITS/TN-ITS-Open  

http://nbn.be/
https://www.bsigroup.com/
https://www.nen.nl/
https://sales.sfs.fi/
https://www.standard.no/
http://www.cys.org.cy/
http://www.ds.dk/
http://www.evs.ee/
https://standards.cen.eu/
https://shop.standards.ie/
http://spec.tn-its.eu/
mailto:info@tn-its.eu
https://github.com/ERTICO-TN-ITS/TN-ITS-Open
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General 

This section may be used when getting familiar to the concept of the TN-ITS. 

Main audience: leaders, project managers, data experts, service developers. 

Question YES NO Advice 

Do you know what TN-ITS does?   If not, please watch: 

https://www.youtube.com/watch?v=-

s3QRSnZPes 

Do you know the reason why it is 

important to implement a TN-ITS 

service? 

  If not, please watch: 

https://www.youtube.com/watch?v=bSSlP

NWRpUw  

Are you planning to implement a 

TN-ITS service? 

  If not, please watch the TN-ITS success 

stories: 

https://www.youtube.com/watch?v=KCSQ

K_2wUGg  

 

If yes, please go to the next question. 

Are you aware of the TN-ITS 

Platform and documentation? 

  If not, please visit the following website: 

https://tn-its.eu/working-groups 

Do you know about the 

implementation guidelines? 

  You are reading them now! 

Do you know that the TN-ITS 

platform can provide support for 

the implementation of your TN-

ITS service? 

  To contact the TN-ITS platformôs 

implementation support, write to: 

TN-ITS_WG3@mail.ertico.com  

Do you know the benefits of the 

TN-ITS platform and how to 

become member? 

  If not, please visit the following website: 

https://tn-its.eu/membership  

 

  

https://www.youtube.com/watch?v=-s3QRSnZPes
https://www.youtube.com/watch?v=-s3QRSnZPes
https://www.youtube.com/watch?v=bSSlPNWRpUw
https://www.youtube.com/watch?v=bSSlPNWRpUw
https://www.youtube.com/watch?v=bSSlPNWRpUw
https://www.youtube.com/watch?v=KCSQK_2wUGg
https://www.youtube.com/watch?v=KCSQK_2wUGg
https://www.youtube.com/watch?v=KCSQK_2wUGg
https://tn-its.eu/working-groups
mailto:TN-ITS_WG3@mail.ertico.com
https://tn-its.eu/membership
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Specifications 

This section helps to design and plan new TN-ITS service implementation. 

Main audience: data experts, service developers. 

Question YES NO Advice 

Have you used the official CEN 

TS 17268 specification? 

  If not, purchase the specification from your 

national sales point (see Chapter 1.5.3.4). 

Have you read the introduction 

documentation and/or watched 

recorded webinars on 

specifications? 

  If not, you'll find a good webinar here: 

https://www.youtube.com/watch?v=DCcH3R

ZnB1U  

Have you used the official Code 

list? 

  If not, the codelists can be viewed on this 

website:  

http://spec.tn-its.eu/codelists/ 

 

Alternatively, they can be viewed on GitHub: 

https://github.com/ERTICO-TN-ITS/TN-ITS-

Open  

Have you used the official XSD 

Schema Definition? 

  If not, the schema definition can be viewed 

on this website: 

http://spec.tn-its.eu/schemas/ 

 

Alternatively, they can be viewed on GitHub: 

https://github.com/ERTICO-TN-ITS/TN-ITS-

Open  

Have you investigated example 

(validated) XML files? 

  If not, the xml-files can be viewed on this 

website: 

https://github.com/ERTICO-TN-ITS/TN-ITS-

Open  

Have you validated your XMLs 

before release? 

  If not, the validation instructions can be found 

in the Sharepoint TN-ITS GO Sandbox. 

(Note: this is only open to TN-ITS partners.)  

 

Alternatively, you can find examples on 

GitHub:  

https://github.com/ERTICO-TN-ITS/TN-ITS-

Open 

 

  

https://www.youtube.com/watch?v=DCcH3RZnB1U
https://www.youtube.com/watch?v=DCcH3RZnB1U
http://spec.tn-its.eu/codelists/
https://github.com/ERTICO-TN-ITS/TN-ITS-Open
https://github.com/ERTICO-TN-ITS/TN-ITS-Open
http://spec.tn-its.eu/schemas/
https://github.com/ERTICO-TN-ITS/TN-ITS-Open
https://github.com/ERTICO-TN-ITS/TN-ITS-Open
https://github.com/ERTICO-TN-ITS/TN-ITS-Open
https://github.com/ERTICO-TN-ITS/TN-ITS-Open
https://github.com/ERTICO-TN-ITS/TN-ITS-Open
https://github.com/ERTICO-TN-ITS/TN-ITS-Open
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Data 

This covers the data licenses & data chain. 

Main audience: data experts, service developers. 

Question YES NO Advice 

Have your read the Introduction 

to Data Licenses document? 

  If not, the document can be found on this 

site: 

https://erticobe.sharepoint.com/:w:/r/sites/TN

-

ITS/TNITS%20Platform/3.Documents,%20se

rvices%20and%20reports/TF%20TN-

ITS%20Data%20Licenses/TN-

ITS%20Licenses%20Report%20v2021.01.1.

docx?d=wa5291274f4974cbf9a5c9e2ab69f1

944&csf=1&web=1&e=iq4ywH  

(Note: this is only available to TN-ITS 

partners) 

Has the Data License for data 

that is shared over an TN-ITS 

interface been defined? 

  If not, a license should be defined. See the 

previous line & link. 

'Did you include this Data 

License in the metadata section 

of your service (see 

specifications)? 

  If not, the data license should be included in 

the metadata section. The TN-ITS WG2 can 

provide support. 

Is this Data License also 

available on the TN-ITS website 

which presents the overview? 

  If not, please provide details of your license 

to the TN-ITS coordinator. See also: 

https://tn-its.eu/services  

The data chain is a description of 

the path, that the data travels 

from the original source to the 

TN-ITS service. Is your data 

chain described in detail, so that 

you can contact each party if 

needed (eg. if there is a problem 

and the flow of data is 

interrupted)? 

  If not, the data chain can be defined by using 

the excel sheet found in TN-ITS GO 

deliverable D5.5 

 

  

https://erticobe.sharepoint.com/:w:/r/sites/TN-ITS/TNITS%20Platform/3.Documents,%20services%20and%20reports/TF%20TN-ITS%20Data%20Licenses/TN-ITS%20Licenses%20Report%20v2021.01.1.docx?d=wa5291274f4974cbf9a5c9e2ab69f1944&csf=1&web=1&e=iq4ywH
https://erticobe.sharepoint.com/:w:/r/sites/TN-ITS/TNITS%20Platform/3.Documents,%20services%20and%20reports/TF%20TN-ITS%20Data%20Licenses/TN-ITS%20Licenses%20Report%20v2021.01.1.docx?d=wa5291274f4974cbf9a5c9e2ab69f1944&csf=1&web=1&e=iq4ywH
https://erticobe.sharepoint.com/:w:/r/sites/TN-ITS/TNITS%20Platform/3.Documents,%20services%20and%20reports/TF%20TN-ITS%20Data%20Licenses/TN-ITS%20Licenses%20Report%20v2021.01.1.docx?d=wa5291274f4974cbf9a5c9e2ab69f1944&csf=1&web=1&e=iq4ywH
https://erticobe.sharepoint.com/:w:/r/sites/TN-ITS/TNITS%20Platform/3.Documents,%20services%20and%20reports/TF%20TN-ITS%20Data%20Licenses/TN-ITS%20Licenses%20Report%20v2021.01.1.docx?d=wa5291274f4974cbf9a5c9e2ab69f1944&csf=1&web=1&e=iq4ywH
https://erticobe.sharepoint.com/:w:/r/sites/TN-ITS/TNITS%20Platform/3.Documents,%20services%20and%20reports/TF%20TN-ITS%20Data%20Licenses/TN-ITS%20Licenses%20Report%20v2021.01.1.docx?d=wa5291274f4974cbf9a5c9e2ab69f1944&csf=1&web=1&e=iq4ywH
https://erticobe.sharepoint.com/:w:/r/sites/TN-ITS/TNITS%20Platform/3.Documents,%20services%20and%20reports/TF%20TN-ITS%20Data%20Licenses/TN-ITS%20Licenses%20Report%20v2021.01.1.docx?d=wa5291274f4974cbf9a5c9e2ab69f1944&csf=1&web=1&e=iq4ywH
https://erticobe.sharepoint.com/:w:/r/sites/TN-ITS/TNITS%20Platform/3.Documents,%20services%20and%20reports/TF%20TN-ITS%20Data%20Licenses/TN-ITS%20Licenses%20Report%20v2021.01.1.docx?d=wa5291274f4974cbf9a5c9e2ab69f1944&csf=1&web=1&e=iq4ywH
https://erticobe.sharepoint.com/:w:/r/sites/TN-ITS/TNITS%20Platform/3.Documents,%20services%20and%20reports/TF%20TN-ITS%20Data%20Licenses/TN-ITS%20Licenses%20Report%20v2021.01.1.docx?d=wa5291274f4974cbf9a5c9e2ab69f1944&csf=1&web=1&e=iq4ywH
https://tn-its.eu/services
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The operation of the TN-ITS Service 

This section helps to evaluate the newly implemented TN-ITS service and data. 

Main audience: data experts, service developers. 

Evaluation of the service 

Question YES NO Advice 

Did the location referencing 

methods used pass a testing 

phase? (eg. with the map 

providers) 

  Information and examples can be found on 

GitHub: 

https://github.com/ERTICO-TN-ITS/TN-ITS-

Open  

 

TN-ITS WG2 helps with questions regarding 

testing phase. 

Is your service working and 

accessible? 

  If not, contact service provider. 

Is your internal evaluation 

against XSD schema valid? 

  If it's not valid (validation example in link 

below), please check validation report and 

update the document according to the 

schema. 

 

https://community.safe.com/s/article/inspire-

gml-basic-writing-example  

Are your features and attributes 

correct? 

  If not, check the validation report and update 

the document and run validation again. 

 

https://community.safe.com/s/article/inspire-

gml-basic-writing-example 

Is the external evaluation of the 

data done by map makers valid? 

  If not, increase coverage and/or amount of 

data to make the service sufficient. 

Is the external evaluation of the 

service done by map makers 

valid? 

  If not, please contact map providers and 

update your service. 

Are you organized technically 

and operationally to receive and 

process feedback on your data 

coming from the map providers? 

  TN-ITS WG2 helps with questions on the 

feedback loop. 

 

  

https://github.com/ERTICO-TN-ITS/TN-ITS-Open
https://github.com/ERTICO-TN-ITS/TN-ITS-Open
https://community.safe.com/s/article/inspire-gml-basic-writing-example
https://community.safe.com/s/article/inspire-gml-basic-writing-example
https://community.safe.com/s/article/inspire-gml-basic-writing-example
https://community.safe.com/s/article/inspire-gml-basic-writing-example
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Accessing the service 

Question YES NO Advice 

Is your TN-ITS service described 

in the National Access Point? 

  Make sure that your TN-ITS service is 

mentioned and listed on the websites that 

are listed in the official NAP-sites lists. 

 

https://ec.europa.eu/transport/themes/its/roa

d/action_plan/nap_en  

Is your TN-ITS service listed on 

the TN-ITS.eu webpage? 

  If not, please inform the TN-ITS Platform 

coordinator to add your service to the site. 

 

https://tn-its.eu/services  

Availability 

Question YES NO Advice 

Are your data processing 

routines of the TN-ITS monitored 

and have you defined a way to 

detect it and handle possible 

malfunctions of the service? 

  On TN-ITS level: Establish routine that 

verifies TN-ITS is up running, meets the 

guideline, and that correct data is prepared. 

   

Guideline on service requirement: 

https://erticobe.sharepoint.com/:p:/r/sites/TN-

ITS/_layouts/15/Doc.aspx?sourcedoc=%7BA

080596B-02C4-41F8-9BD8-

F97D3C3630AB%7D&file=4.b%20Service%

20Level%20Agreement%20TN-

ITS%20GA%20%E2%80%93%20Tom%20J

ensen.pptx&action=edit&mobileredirect=true

&DefaultItemOpen=1&cid=5949e27f-d719-

48d4-9218-2b499e4d9899  

(Note: only available to TN-ITS Partners). 

Is your TN-ITS service 

technically stable? And what in 

case of planned and unexpected 

incidents? 

  On a general level (such as server access 

etc) make sure TN-ITS is covered in your 

organisationôs Service Level Agreement SLA.  

Make sure the handling time after an incident 

is reasonable.  

 

See also the guideline on service 

requirement in the line above. 

  

https://ec.europa.eu/transport/themes/its/road/action_plan/nap_en
https://ec.europa.eu/transport/themes/its/road/action_plan/nap_en
https://tn-its.eu/services
https://erticobe.sharepoint.com/:p:/r/sites/TN-ITS/_layouts/15/Doc.aspx?sourcedoc=%7BA080596B-02C4-41F8-9BD8-F97D3C3630AB%7D&file=4.b%20Service%20Level%20Agreement%20TN-ITS%20GA%20%E2%80%93%20Tom%20Jensen.pptx&action=edit&mobileredirect=true&DefaultItemOpen=1&cid=5949e27f-d719-48d4-9218-2b499e4d9899
https://erticobe.sharepoint.com/:p:/r/sites/TN-ITS/_layouts/15/Doc.aspx?sourcedoc=%7BA080596B-02C4-41F8-9BD8-F97D3C3630AB%7D&file=4.b%20Service%20Level%20Agreement%20TN-ITS%20GA%20%E2%80%93%20Tom%20Jensen.pptx&action=edit&mobileredirect=true&DefaultItemOpen=1&cid=5949e27f-d719-48d4-9218-2b499e4d9899
https://erticobe.sharepoint.com/:p:/r/sites/TN-ITS/_layouts/15/Doc.aspx?sourcedoc=%7BA080596B-02C4-41F8-9BD8-F97D3C3630AB%7D&file=4.b%20Service%20Level%20Agreement%20TN-ITS%20GA%20%E2%80%93%20Tom%20Jensen.pptx&action=edit&mobileredirect=true&DefaultItemOpen=1&cid=5949e27f-d719-48d4-9218-2b499e4d9899
https://erticobe.sharepoint.com/:p:/r/sites/TN-ITS/_layouts/15/Doc.aspx?sourcedoc=%7BA080596B-02C4-41F8-9BD8-F97D3C3630AB%7D&file=4.b%20Service%20Level%20Agreement%20TN-ITS%20GA%20%E2%80%93%20Tom%20Jensen.pptx&action=edit&mobileredirect=true&DefaultItemOpen=1&cid=5949e27f-d719-48d4-9218-2b499e4d9899
https://erticobe.sharepoint.com/:p:/r/sites/TN-ITS/_layouts/15/Doc.aspx?sourcedoc=%7BA080596B-02C4-41F8-9BD8-F97D3C3630AB%7D&file=4.b%20Service%20Level%20Agreement%20TN-ITS%20GA%20%E2%80%93%20Tom%20Jensen.pptx&action=edit&mobileredirect=true&DefaultItemOpen=1&cid=5949e27f-d719-48d4-9218-2b499e4d9899
https://erticobe.sharepoint.com/:p:/r/sites/TN-ITS/_layouts/15/Doc.aspx?sourcedoc=%7BA080596B-02C4-41F8-9BD8-F97D3C3630AB%7D&file=4.b%20Service%20Level%20Agreement%20TN-ITS%20GA%20%E2%80%93%20Tom%20Jensen.pptx&action=edit&mobileredirect=true&DefaultItemOpen=1&cid=5949e27f-d719-48d4-9218-2b499e4d9899
https://erticobe.sharepoint.com/:p:/r/sites/TN-ITS/_layouts/15/Doc.aspx?sourcedoc=%7BA080596B-02C4-41F8-9BD8-F97D3C3630AB%7D&file=4.b%20Service%20Level%20Agreement%20TN-ITS%20GA%20%E2%80%93%20Tom%20Jensen.pptx&action=edit&mobileredirect=true&DefaultItemOpen=1&cid=5949e27f-d719-48d4-9218-2b499e4d9899
https://erticobe.sharepoint.com/:p:/r/sites/TN-ITS/_layouts/15/Doc.aspx?sourcedoc=%7BA080596B-02C4-41F8-9BD8-F97D3C3630AB%7D&file=4.b%20Service%20Level%20Agreement%20TN-ITS%20GA%20%E2%80%93%20Tom%20Jensen.pptx&action=edit&mobileredirect=true&DefaultItemOpen=1&cid=5949e27f-d719-48d4-9218-2b499e4d9899
https://erticobe.sharepoint.com/:p:/r/sites/TN-ITS/_layouts/15/Doc.aspx?sourcedoc=%7BA080596B-02C4-41F8-9BD8-F97D3C3630AB%7D&file=4.b%20Service%20Level%20Agreement%20TN-ITS%20GA%20%E2%80%93%20Tom%20Jensen.pptx&action=edit&mobileredirect=true&DefaultItemOpen=1&cid=5949e27f-d719-48d4-9218-2b499e4d9899


 

Deliverable 5.3 ï Implementation Guidelines ï Data Sender 35 

 

 

PART I 

 

Overall Framework, Requirements 

and General Comments on the 

Documentation 
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Overview 
 
 
 
The aim of this first part of the Implementation Guidelines is to help understand the overall 
TN-ITS framework, primarily from a functional and organisational perspective. 
 
This part is divided in four chapters.  
 
The purpose of Chapter 2 is to explain the overall TN-ITS framework as well as the 
requirements governing the exchange of road data in Europe. This chapter uses the role 
óEnacting Authorityô for the entity responsible for the establishment of laws and regulations 
for transport and traffic. The role óData Operatorô is responsible for initiating and operating the 
data store. Both of these roles operate within the data sender role according to the generic 
process flow and are therefore especially worth mentioning. 
 
Chapter 3 provides a more technical (conceptual) overview of data exchange according to 
the TN-ITS framework. 
 
An overview of the basic architecture of INSPIRE is referenced in Chapter 4, while Chapter 
5 aims to provide an understanding of location referencing.  
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2 OVERALL ARCHITECTURE AND REQUIREMENTS 

2.1 Introduction 

This chapter describes the requirements and overall architecture for achieving the objectives 

of TN-ITS. The requirements are described as functional requirements, non-functional 

requirements and context requirements.  

The overall architecture is a description on the logical elements of TN-ITS, and how they 

interact. This is done using role descriptions and a collection of four different viewpoints, 

describing it from different perspectives.   

The purpose is to create a common understanding of the scope and required functionality, and 

consequences in terms of data flow, information structure and system structure. This will be 

an input to later specification and development, making it possible to create suitable and 

compatible tools and systems. 

 

The chapter will address the following topics: 

- Section 2.2 on external factors discusses a few external factors that must be 

considered during the project; 

- Section 2.3 on methodology gives a short description of concepts and procedures; 

- Section 2.4 on the functional viewpoint describes TN-ITS as a whole, using roles and 

use cases; 

- Section 2.5 on the process viewpoint describes interaction and dataflow between 

entities in the system; 

- Section 2.6 on the information viewpoint describes the information structure at a 

conceptual level; 

- Section 2.7 on the component viewpoint presents an overall view of TN-ITS, 

indicating physical layout and dataflow;  

- Section 2.8 on system requirements lists the requirements derived from earlier 

chapters; and 

- Section 2.9 provides a conclusion and summary, giving a brief description of work 

procedures and results, and some thoughts about how to proceed. 
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2.2 External Factors 

The area covered by the TN-ITS project has been the focus of many initiatives. In addition to 

the historical background provided in Chapter 1.4, this section provides a brief description of 

a few other initiatives that have influenced the project. 

 eSafety Forum  

The eSafety Forum14 was established by the European Commission in 2002 in close 

collaboration with the industry, industry associations, and the public sector. Its general 

objective was to support the development, deployment and use of intelligent vehicle safety 

systems. The Forum established different Working Groups (WGs) focusing on domain specific 

priority areas. The aim was to support the progress in the specific areas, stimulating the 

dialogue and cooperation among the different parties and formulating recommendations to the 

stakeholders.  

The Final Report of the eSafety Working Group on Road Safety of November 2002 provides a 

set of recommendations, including: ñCreate a public-private partnership to produce, maintain, 

certify and distribute this digital road map database. It should be made available for all users 

at affordable prices (possibly free of charge). National, local and regional authorities and 

operators should provide safety-related data on road configurations within their network, with 

target dates for implementation.ò15  

The eSafety Digital Maps Working Group, jointly chaired by NAVTEQ (now: HERE) and Tele 

Atlas (now: TomTom), concluded its work in November 2005.16 This WG seeked to coordinate 

activities concerning road traffic safety-related elements of digital map databases and to bring 

together relevant stakeholders, such as digital map producers, mapping agencies, automotive 

industry, road authorities, user organisations, safety authorities, road operators, universities 

and research institutes. Its objectives were as follows: 

- Define a business model for Public-Private partnerships, to ensure availability of 

attributes relevant to eSafety in digital maps.  

- Define requirements for an eSafety digital map database which, in addition to 

roadmap data, contains agreed safety attributes for Advanced Driver Assistance 

Systems purposes.  

- Create Public/Private cooperation model to collect, maintain, certify and distribute 

the eSafety attributes that can be integrated into the digital roadmap database.  

The WG recognised the need for a gradual and step-wise approach and agreed that for this 

the following three phases may be distinguished:  

 

14 eSafety Forum. Final report of the eSafety Working Group on Road Safety. Available from: 
http://ec.europa.eu/information_society/activities/esafety/doc/esafety_library/esafety_ 
wg_final_report_nov02.pdf  
15 Ibid. 
16 eSafety Forum. Digital Maps Working Group, Final Report. Available from: 
http://www.esafetysupport.org/download/working_groups/DMWGfinalreport.pdf  

http://ec.europa.eu/information_society/activities/esafety/doc/esafety_library/esafety_%20wg_final_report_nov02.pdf
http://ec.europa.eu/information_society/activities/esafety/doc/esafety_library/esafety_%20wg_final_report_nov02.pdf
http://www.esafetysupport.org/download/working_groups/DMWGfinalreport.pdf
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- Phase 1 ï Cooperation: supply of safety attributes in the form that they are 

currently available at road authorities  

- Phase 2 ï Quality Assurance: Standardisation of information provision and output 

quality testing 

- Phase 3 ï Optimisation: Standardisation of transfer format and transfer media 

and optimisation of the transfer process  

At the end of 2007, the Report on the Progress of the 28 eSafety Recommendations stated 

that the ñthe process of creating a European digital maps database is delayed by the lack of 

availability and, in many cases, of the accessibility of road safety attributes. The completion of 

the cooperation phase of the road map defined by the Digital Maps WG still needs efforts to 

be completedò.17 

The ROSATTE project provided a significant contribution to the conclusions of the Digital Maps 

WG by creating tools to establish cooperation between the private and public sectors, and by 

stimulating continued cooperation after the project. ROSATTE eased the access to road safety 

attributes such as speed information. Also, within ROSATTE, road authorities and operators 

committed themselves to providing safety-related data by means of common specifications, 

and targeted for fixed-time trials.  

 INSPIRE 

The INSPIRE Directive specifies an infrastructure consisting of metadata, spatial data themes 

and spatial data services.18 It gives instructions on how public spatial information for the 

transport sector and others, shall be made available. Here are a few excerpts from the 

directive, showing the relevance for TN-ITS:  

Point (6): ñThe infrastructures for spatial information in the Member States should 

be designed to ensure that spatial data are stored, made available and maintained 

at the most appropriate level;é;that it is easy to discover available spatial data, to 

evaluate their suitability for the purpose and to know the conditions applicable to 

their use.ò  

Point (12): ñThis Directive should apply to spatial data held by or on behalf of road 

authorities and to the use of spatial data by road authorities in the performance of 

their public tasksé.ò  

Point (15): ñThe loss of time and resources in searching for existing spatial data or 

establishing whether they may be used for a particular purpose is a key obstacle 

to the full exploitation of the data available. Member States should therefore 

 

17 eSafety Support. Report on the progress of the 28 eSafety Recommendations. Available from: 
http://www.esafetysupport.org/download/28_recommendations/Progress%20note%20TO%20PRINT%
20end%202007.pdf  
18 European Union, DIRECTIVE 2007/2/EC OF THE EUROPEAN PARLIAMENT AND OF THE 
COUNCIL of 14 March 2007: establishing an Infrastructure for Spatial Information in the European 
Community (INSPIRE), in Official Journal of the European Union. 2007: Strasbourg 

http://www.esafetysupport.org/download/28_recommendations/Progress%20note%20TO%20PRINT%20end%202007.pdf
http://www.esafetysupport.org/download/28_recommendations/Progress%20note%20TO%20PRINT%20end%202007.pdf
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provide descriptions of available spatial data sets and services in the form of 

metadata.ò  

Point (17): ñNetwork services are necessary for sharing spatial dataé Those 

network services should make it possible to discover, transform, view and 

download spatial dataéò  

INSPIRE gives general requirements for the metadata, the spatial data themes and the 

network services involved. Some of these general requirements are included in the 

requirements chapter as ñContext requirementsò.  

INSPIRE metadata implementing rules are based on standards including ISO 19115 on 

metadata elements19, ISO 19119 on geographic information services20, and ISO/TS 19139 on 

the implementation of metadata in XML.21 A feature catalogue describing available spatial 

object types is also required, based on ISO 19110.22  

 EuroRoadS 

The EuroRoadS project (2003 ï 2006) defined a specification framework consisting of a road 

data structure, description of data content, data exchange mechanisms and interoperability 

specifications. This framework defined many structures and mechanisms needed to realise 

ROSATTE, and later on, TN-ITS. 

  

 

19 International Organisation for Standardization (ISO), ISO 19115 Geographic Information - Metadata. 
20 International Organisation for Standardization (ISO), ISO 19119 Geographic Information - Services. 
21 International Organisation for Standardization (ISO), ISO/TS 19139 Geographic information ï 
Metadata ï XML schema implementation. 
22 International Organisation for Standardization (ISO), ISO 19110:2005, Geographic information ï 
Methodology for feature cataloguing. 
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2.3 Methodology 

The methodology used to describe the TN-ITS infrastructure uses concepts from the Unified 

Modelling Language (UML). A collection of viewpoints is used to describe the high-level 

architecture of TN-ITS. The viewpoints are inspired by guidelines specified in the framework 

architecture ARKTRANS2.23 These are: 

¶ Functional viewpoint, 

¶ Process viewpoint, 

¶ Information viewpoint, and  

¶ Component viewpoint. 

Each viewpoint describes its particular perspective on the overall architecture. These 

viewpoints are described in more detail in the following sections. 

 Functional Viewpoint 

The functional viewpoint focuses on architectural elements that deliver the systemôs 

functionality. This includes the internal and external entities, the users and the roles associated 

to them, and the user requirements. Finally, use cases are used to define the high-level 

functionality of the system. 

2.3.1.1 Entities, Users and Roles 

Entities are the most general concept when describing the elements of a system and its 

surroundings, since it includes humans, infrastructure, and hardware and/or software modules. 

Any entity is defined by a description and the role(s) it has in the system. In order to define the 

TN-ITS world, it is necessary to identify all entities outside the TN-ITS system, which have a 

relation to this system, and all entities inside the TN-ITS system necessary to describe the 

use. 

Users are external entities (an organisation or some outside system) that interact with the TN-

ITS system. Users can play different roles.  

A role represents all stakeholders with the same set of responsibilities. In TN-ITS for instance, 

the óInformation Providerô role represents all stakeholders providing information services based 

on road (safety) attributes from the road authorities. This may be a map provider, but also 

some other user carrying the same responsibility. Thus, roles make it easier to make 

references to stakeholders and units in a generic way, and it is therefore favourable to use 

roles instead of using the unique labels or names that the stakeholders and units have in the 

real world. 

Stakeholders that implement multiple roles can be handled by focusing on each role 

separately. A road authority may for example hold the role as an óEnacting Authorityô that 

 

23 Natvig, M., et al., ARKTRANS - The Norwegian system framework architecture for multimodal 
transport systems supporting freight and passenger transport V.5. 2006, SINTEF: Trondheim. 
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makes legal decisions relevant for traffic regulations, and the same road authority may also 

possess the óData Store Operatorô role, which is responsible for operating a storage of 

attributes. 

2.3.1.2 User Requirements 

User requirements emanate from the users and are entirely user-oriented. They will not 

necessarily be consistent, and are likely to be expressed in plain text, with informal diagrams 

to be more comprehensive, if necessary. User requirements are statements in natural 

language (or an informal diagram) of what the system is expected to provide and the 

constraints under which it must operate. 

2.3.1.3 Use Cases 

Use cases define a subset of the functionality of a system. They are primarily used to define 

the behaviour of a system without specifying its internal structure. If needed, a more formalised 

UML presentation can be used. 

 Process Viewpoint 

The process viewpoint further elaborates on the use case definitions. The process viewpoint 

combines roles, functionalities and information elements that should be a part of the system. 

Using such a viewpoint aids in discovering the sequences of the system functionalities, what 

roles are responsible for them, and what information flows between them. 

 Information Viewpoint 

The information viewpoint consists of the information elements that are used within the system 

and between the different sub-domains. Typically, the required information elements are 

discovered in the process viewpoint when the relations between different functionalities and 

roles are visualised.  

The information viewpoint may be realised by the use of a data model or a class diagram. It 

does not specify how a data model shall be implemented, but it defines the most important 

pieces of information, and how they are related. 

 Component Viewpoint 

The component viewpoint presents an overview of the internal system entities in the TN-ITS 

infrastructure. 

 System Requirements 

The primary system requirements will come from the use cases, process-, information- and 

component viewpoints, and in addition the system engineers and system architect(s) will add 

derived requirements to provide the working characteristics of the system.  



 

Deliverable 5.3 ï Implementation Guidelines ï Data Sender 45 

The system requirements are often classified as functional, non-functional and context 

requirements: 

¶ Functional requirements - these specify the service(s) that will be expected from the 

system, and/or the functions needed to provide a working system. 

¶ Non-functional requirements - these specify the performance and/or quality 

attributes of a workable system.  

¶ Context requirements - these specify the reaction to the constraints imposed by the 

environment on the introduction of the system. They may be statements on the 

assumptions that have been made about that environment, or statements as to what is 

needed for the system to work effectively within the environment.  

In the following figure, a simplified schema of the process to identify different user requirements 

and system requirements is reported:  

From the different users, identified in the first stage of the process, general user requirements 

are collected.  

Secondly, the user requirements are elaborated into functional viewpoints, process viewpoints, 

information viewpoints and component viewpoints.  

From these viewpoints, the system requirements are identified and categorised. 

 
 

Figure 3 ï Identifying Requirements 
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To present these system requirements, recommendations from the IEEE standard 830-1998, 

IEEE Recommended Practice for Software Requirements, are applied to present the 

requirements as correct and user friendly as possible.24  

From this standard, the following recommendations for the system requirement specification 

are considered:  

- Correct: The requirement specification is correct if every requirement in it is one 

that the software shall meet, i.e. that the software reflects the user needs.  

- Unambiguous: The different requirements shall have only one interpretation.  

- Complete: The requirement specification shall contain all significant requirements.  

- Consistent: The requirement specification shall comply with any higher-level 

document.  

- Ranked for importance and/or stability: The requirements are not equally 

important. Each requirement should be identified to make these differences clear 

and explicit. For instance, one could divide the requirements into essential 

requirements, conditional requirements and optional requirements.  

- Verifiable: A requirement specification is verifiable if all requirements in it are 

verifiable. A requirement is verifiable if a process exists with which a person or 

machine can check that the system meets the requirements.  

- Modifiable: A requirement specification is modifiable if its structure and style are 

such that any changes to the requirements can be made easily, completely and 

consistently while retaining the structure and style.  

- Traceable: A requirement specification is traceable if the origin of each 

requirement is clear and if it facilitates the referencing of each requirement in future 

development or enhanced documentation. 

  

 

24 IEEE, IEEE Recommended Practice for Software Requirements Specifications, I. The Institute of 
Electrical and Electronics Engineers, Editor. 1998, The Institute of Electrical and Electronics 
Engineers, Inc.: New York. p. 1-31. 
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2.4 Functional Viewpoint 

Some of the entities and use cases defined here are based on the assumption that the data 

exchange infrastructure is made up of a number of distributed data services, and that these 

services can be found by querying a common discovery service, i.e. a service oriented 

architecture (SOA). Given the diversity of data sources, organizational differences among 

regions and countries, and a possibly huge information volume, the TN-ITS platform considers 

to be a reasonable assumption. To conform to the INSPIRE Directive, it is even a requirement. 

 Users and Roles 

The definitions of relevant users and roles, and the connection between them, are shown in 

the following table: 

Table 2 - Users and Roles 

Roles   Users  Comments / Examples  

Name  Definition      

Enacting 

Authority  

Responsible for supervising the 

establishment of laws and regulations 

for transport and traffic.  Also 

responsible for correct maintenance 

of attributes in Data Store.  

Road authority or 

entity in charge of 

supervising the 

regulation of the road 

network  

  

STA in Sweden, 

municipalities, 

districts, state, police  

Data Store 

Operator  

Responsible for initiating and 

operating the Data Store.  (Defined in 

2.4.3)  

Road authority in 

charge of a data store  

STA in Sweden 

Information 

Provider  

Responsible for the provision of maps 

and datasets for use in ADAS 

applications.   

The Information Provider is the 

receiver of attributes from data 

services.  

Map providers  HERE, TomTom, 

others.  

Data  

Provider  

Supplier of basic data to the enacting 

authority to enable proper location 

referencing for their attributes  

Map providers, 

Enacting authority.  

  

HERE, TomTom, 

NPRA, others.  
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 Additional Roles 

There are roles that are not linked to any specific users, but are used in the detailed use cases. 

 

Table 3 - Additional roles 

Roles   

Name  Definition  

Data Service 

Operator  
Responsible for initiating and operating the Data 

Service.  (Defined in 2.4.3)  

Discovery  
Service  
Operator  

Responsible for initiating and operating the 

Discovery Service.  (Defined in 2.4.3)  

Subscription  
Service  
Operator  

Responsible for initiating and operating the 

Subscription Service.  (Defined in 2.4.3)  
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 Entities 

In addition to users and their roles, additional entities must be defined. 

Table 4 - Entities 

Entity   Description  

Name  Definition  

Data Store 

Data storage with 

attributes, like traffic 

signs, speed limits, 

regulations etc. 

Typically a central national or regional database, but can 

also be one or more local data stores with relevant 

information. 

Data Service 
Service providing data 

from Data Store. 
One service can provide data from one or more data 

stores, in a standardised way. 

Discovery Service 

A single service 

providing information 

about available data 

services. 

Used by Information Provider to discover available Data 

Services, and their content. 

Subscription 

Service 

A single service 

storing and using 

information about 

information providers 

and their preferences. 

Used by Data Service to send change notifications to 

Information Providers. 

Information 
Provider Service 

Service kept by 
Information Provider. 

At a minimum, the service receives and handles 

notifications from Subscription Service. 

 

 

 User Requirements 

For each of the users there are requirements on what the user expects and requires from the 

system. In TN-ITS, there are two main users or user groups, of which requirements need to 

be collected in particular. These two are the map providers and the road authorities. The map 

providers have one main role, as the Information Provider. The road authorities have two roles. 

These are Enacting Authority and Data Store Operator.  

Their requirements and their specific roles have been described for each of these two users 

or user groups. 
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2.4.4.1 Map Providers 

Table 5 - Map Provider Requirements 

User requirement  Additional explanation  Roles involved  

Number/ID  (short) Definition    
 

UR-1 Data discovery 
Map providers need to be able to find 

providers of available attributes. 
Information Provider 

UR-2 Data subscription 
Map providers need notifications when 

relevant data changes. 
Information Provider 

UR-3 Unified access 
Map providers need a unified way of 

access and retrieval of attribute data 

across the Europe. 
Information Provider 

UR-4 Data updates 

Map providers need both full and 

incremental updates of road network 

attributes, expressed according to one 

unified data model. Updates can be 

initiated by change notifications from 

road authorities. 

Information Provider 

UR-5 
Location 

referencing 

Map providers need a location reference 

which enables unambiguous decoding 

and interpretation of the referenced 

location. 

Information Provider 

UR-6 Quality 

Map providers need quality assured data 

to integrate into their own databases in 

order to ensure the quality of the end 

user products 

Information Provider 

UR-7 Update delays 

Map providers need notifications and 

data updates at a rate that is suitable 

compared to the lifetime of the affected 

data 

Information Provider 
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2.4.4.2 Road Authorities 

The table below refers to relevant use cases.  

 

Table 6 - Road Authority Requirements 

User requirement Additional explanation 
Roles 

involved 

Number/ID  (short) Definition    
 

UR-7 
Data Store 

initiation 

If missing, road authorities need 

guidelines for data store design 

and initiation.  

Data Store 

Operator 

UR-8 
Initial supply / 

Data import 

Road authorities need a way to 

import road network and attributes 

from different sources. This 

includes both the initial supply and 

updates. 

Data Store 

Operator 

UR-9 

Integration of the 

attribute supply 

into the work flow 

of regulations 

Road authorities need a way to 

integrate data maintenance into 

the legal work flow, with minimum 

extra effort. 

Data Store 

Operator 

UR-10 
Data 

presentation and 

maintenance 

Road authorities need tools for 

data presentation and 

maintenance. 

Enacting 

Authority 

UR-11 

Data publishing, 
both for the  

TN-ITS 
infrastructure, 
and for public 

websites. 

Road authorities need a data 

publishing mechanism which is 

flexible and easy to adapt. 

Enacting 

Authority 

UR-12 User feedback 
Road authorities need feedback 

from users to improve quality. 
Information 

Provider, 

UR-13 
INSPIRE 

conformance 

Conformance with the INSPIRE 

Directive is a requirement for data 

owners. 

Enacting 

Authority 

UR-14 
Existing work and 

standards 

To protect investments, ensure 

acceptance, and save time and 

effort, work should build on 

existing work and standards. 

Enacting 
Authority, 

Data Store 
Operator 
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User requirement Additional explanation 
Roles 

involved 

Number/ID  (short) Definition    
 

UR-15 
Quality 

management 

Road authorities need quality 

management in order to guarantee 

the provision of quality assured 

data. 

Enacting 
Authority, 

Data Store 
Operator 

 

 

 Use Cases 

The total amount of use cases can be significant, and a logical division is therefore required. 

Based on the structure of the project itself, see figure 1 on the generic process flow chart 

(chapter 1), the total functionality of the TN-ITS system can be divided into three composite 

use cases:  

- Maintain attributes, which is mainly about keeping Data Store up to date.  

- Exchange attributes, which describes the data flow from Data Store to Information 

Provider. 

- Integrate attributes, which describes finding and using attributes.  

Use case notation 

The use case diagrams below use the following notation techniques:  

Association: The straight line illustrates an association to a use case. In most cases that means 

that an actor is in one way or another involved in the functionality of the use case.  

Include association: These dotted lines with the óincludeô tag illustrate that a use case includes 

another use case functionality.  

Extend association: These dotted lines with the óextendô tag illustrate that the functionality of 

one use case may be extended into another use case.  

Composite use case: The infinity symbol illustrates that the use case is composed of one or 

more sub use cases.  

System boundary: The named frame around the use cases signifies the system boundary and 

that the use cases within the frame are subordinate to this system or system component. 

The overall use case presented in the use case diagram in the following figure shows the three 

main areas of the TN-ITS infrastructure. These are Maintain attributes, Exchange attributes 

and Integrate attributes.  

The Maintain attributes concern the initiation of the Data Store, the data import, the 

maintenance of attributes, and the quality management of road attributes up until the point 

where they are published. In addition, reception of feedback is a part of this use case scenario.  
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The Exchange attributes composite use case concerns the actual exchange procedures and 

services involved in the road attribute exchange process. Three services are defined and these 

are described in more detail in sub-use cases.  

The Integrate attributes composite use case concerns the location of road attributes and 

integration of them at the Information provider side. 

 
Figure 4 ï Top Level Use Case 
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2.4.5.1 Maintain Attributes 

 

 

Figure 5 - Maintain Attributes 
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Table 7 - Use Cases in "Maintain Attributes" 

Name  Description  Roles involved  

Initiate Data Store  
The initiation includes operations such as initiate hardware and 

software structures necessary to store attributes and to 

communicate with the other TN-ITS components.  

Data Store 

Operator  

Import road 

network  
Road network data is imported from Data Provider. Relevant only 

if road network is not maintained by road authorities and 

necessary agreements exists.  

Data Store  
Operator, Data 

Provider   

Name  Description  Roles involved  

Import attributes  
Attribute data (with references to regulations, if available) is 

imported from various Data Providers (e.g. Map Providers and  
Enacting Authority holding the role as Data Provider). Metadata 

like quality characteristics may be updated.  

Data Store  
Operator, Data 

Provider  

Integrate external 

data  
External data, like legal decisions, may be integrated with data in 

Data Store.  
Data Store  

Operator, Data 

Provider  

View and edit 

attributes 
Functionality for updating (create, modify, delete) and viewing 

attributes should be provided.   
Enacting 

Authority  

Publish attributes   
Attributes are made available for public websites, if any, and for 
the Data Service. Notification is generated and sent to the Data 

Service.   

  

Data Store  
Operator, Data 

Service  

Receive feedback  
Feedback concerning quality of attribute integration must be 

received and handled. This includes conflict resolution handling.   

Enacting  
Authority, Data 

Service  

Quality 

management  This use case is included in all import and editing operations. See 

chapter 19 for more information on quality assurance. 
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2.4.5.2 Exchange Attributes 

 

 
Figure 6 - Exchange Attributes 
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Table 8 - Use Cases in ñExchange Attributesò 

Name  Description  Roles involved  

Initiate Data Service 
Establish necessary software and hardware, and register 

Data Service in Discovery Service and Subscription 
Service. 

Data Service 
Operator 

Operate Data Service Composite use case further described below. 
Data Service 

Operator 

Initiate Discovery 
Service 

Establish necessary hardware and software, and register 
the Discovery Service in the INSPIRE geo-portal. 

Discovery Service 
Operator 

Operate Discovery 
Service 

Composite use case described next. 
Discovery Service 

Operator 

Initiate Subscription 
Service 

Establish necessary hardware and software. 
Subscription Service 

Operator 

Operate Subscription 
Service 

Composite use case described next. 
Subscription Service 

Operator 
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2.4.5.2.1 Operate Data Service 

 

 

Figure 7 - Operate Data Service 
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Table 9 - Use Cases in ñOperate Data Serviceò 

Name  Description  Roles involved  

Receive change 
notifications from 

Data Store 

Provision of new data in Data Store initiates change 

notifications, which are sent to Data Service. Triggers 

ñForward change notificationsò 
Data Store 

Forward change 

notifications 

Notifications are forwarded to Subscription Service. This 

use case triggers use case ñRead published data from Data 

Storeò. 
Subscription Service 

Read published 

data from Data 

Store 

Data Service reads data from Data Store, in the sense that 
data from Data Store is made available for Information 
Provider Service. Triggers use case ñCreate metadataò. 

Data Store 

Provide published 

data 
Information Provider Service sends queries and reads the 

resulting datasets. 
Information Provider 

Service 

Create metadata 

Metadata describing available road attributes is generated 
automatically. Also includes metadata created by Enacting 

Authorities (e.g. quality characteristics). See 
ñRead published data from Data Storeò.  Triggers ñProvide 

metadataò. 

 

Provide metadata 
Metadata is sent to/ read by Discovery Service, keeping it 

up to date. 
Discovery Service 

Receive feedback 
from Information 
Provider Service 

Feedback messages concerning provided data are sent 

from Information Provider Service. 
Information Provider 

Service 

Forward feedback 
Feedback messages are sent to Enacting  Authority for 

review 
Enacting Authority 

Maintain Data 

Service 
Data Service must be maintained. 

Data Service 

Operator 

 

 
  



 

Deliverable 5.3 ï Implementation Guidelines ï Data Sender 60 

2.4.5.2.2 Operate Subscription Service 

 
Figure 8 - Operate Subscription Service 

 

Table 10 - Use Cases in ñOperate Subscription Serviceò 

Name  Description  Roles involved  

Maintain Data Service 

registration 
Data Service Operator maintains own registration 

information. 
Data Service 

Operator 

Maintain Information 

Service registration 
Information Provider maintains own registration 

information, including notification preferences. 
Information Provider 

Receive change 

notification 
Change notification from Data Service received Data Service 

Send Change 

notification 

Content of notification preferences examined, and 

change notifications sent to appropriate Information 

Provider Services. 

Information Provider 

Service 

Maintain Subscription 

Service 
Maintain Subscription Service involves handling change 

notification and subscription information. 
Subscription Service 

Operator 
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2.4.5.2.3 Operate Discovery Service 

 
Figure 9 - Operate Discovery Service 

Table 11 - Use Cases in ñOperate Discovery Serviceò 

Name  Description  Roles involved  

Receive metadata 
Metadata are received, reflecting current status and data 

content of Data Service. The INSPIRE directive defines a 

minimum set of attributes which must be provided. 
Data Service 

Provide metadata 
The metadata is made available for the Information Provider to 

query metadata for relevant data services and attributes. 
Information 

Provider Service 

Provide discovery 

functions 

Discovery functions are provided, using received metadata. 
INSPIRE defines a minimum set of search criteria. Search 

functions provided, returning lists of suitable Data Services. 

Information 

Provider Service 

Maintain 

Discovery Service 
Discovery Service must be maintained, and the services 

registered must be monitored. 
Discovery Service 

Operator 
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2.4.5.3 Integrate Attributes 

 

 
Figure 10 - Integrate Attributes 
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Table 12 - Use Cases in "Integrate Attributes" 

Name  Description  Roles involved  

Initiate 
Information 

Provider Service 

Establish necessary hardware and software, and register 

the service with Subscription Service, together with 

notification preferences. 

Information Provider, 

Subscription Service 

Receive change 

notification 

Change notification is received, based on registered 

preferences. Can trigger use case ñQuery dataò directly, or 

can be accumulated for later use. 

Subscription Service, 
Information Provider 

Service 

Find Data 

Services 

Search for relevant data services using Discovery Service. 

Already described in use case diagram ñOperate Discovery 

Serviceò. 

Information Provider, 

Discovery Service 

Query data 

Based on the discovered services, change notifications or 

other information, query Data Service. Receive a dataset 

handle, and metadata describing the resulting dataset, 

including quality parameters,  version numbers, dates, 

coverage etc. 

Information Provider, 

Data Service 

Read dataset 
Referenced dataset are read from Data Service. Depending 

on query parameters used, the dataset represents a full or 

incremental update. 

Information Provider, 

Data Service 

Process datasets 
Datasets are combined with map data and others, resulting 

in new value added datasets. Triggers use case ñQuality 

managementò. 
Information Provider 

Quality 

management 
Received dataset is controlled during processing. Information Provider 

Provide feedback 

During processing and quality management, a number of 

issues can be detected. These feedback messages are sent 

back to originating Data Service, using original Data Store 

identifiers. 

Data Service 
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2.5 Process Viewpoint 

The process viewpoint further elaborates on the use cases presented in the previous section. 

While the use cases define the functionalities and what roles are responsible for them in the 

TN-ITS infrastructure, the process viewpoint describes a sequential order of these 

functionalities together with the relevant information elements flowing between the 

functionalities.  

The process viewpoint is drawn as a UML activity diagram and uses a pragmatic approach 

where, in addition to the regular control flow, the object flow is also used to illustrate information 

elements communicated between the functionalities.  

There are two process views defined in this section. These are:  

- Maintain attributes  

- Exchange and integrate attributes  

Compared to the use cases presented in the previous section, the óExchange attributesô 

functionalities have been combined with the óIntegrate attributesô functionalities. These two use 

case scenarios contain many interdependent functionalities and it is more descriptive to 

combine them in the same diagram.  

The process diagrams should be considered as examples, as they cannot cover all possible 

situations at all authorities. 
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 Maintain Attributes 

 

Figure 11 - Maintain Attributes 
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The Data Store is initiated (hardware and software arrangements as well as management 

procedures). Then the road network, the road attributes and other external data are imported 

into the Data Store from the Data Provider. It is important to note that at this point both the 

Enacting authority and the Information Provider may possess this role.  

All these import operations are highly dependent on proper quality management procedures 

to ensure that the imported data has sufficient data quality. If the quality management 

operations locate erroneous data or data which does not satisfy the quality characteristics (see 

2.8.1.2 for a description), conflict resolution handling is commenced and error reports stating 

the conflicts are issued back to the Enacting authorities and the Information Provider. If the 

imported data is of sufficient quality the attributes are made available for the Data Service. 

 Exchange and Integrate Attributes 

The processes in the following figure are initiated by the activity Publish attributes (Data store 

responsibility). As these attributes are published, a change notification is sent to the Data 

Service. The Data Service receives this change notification and forwards it to the Subscription 

Service. The Subscription Service forwards it to the Information Provider Service. The 

Information Provider Service is now aware that new road attributes are available.  

The notifications can be used directly to build queries for small update datasets, or 

accumulated for larger ones. When a query is run against Data Store, it returns metadata 

describing the resulting dataset. The dataset can then be discarded or downloaded.  

Quality management procedures will verify that the road attributes received in the dataset are 

of sufficient quality. If so, the dataset is processed into suitable end-user services. If the quality 

is not satisfactory, an error report is sent as feedback to the Data Service which relays this 

further back to the Enacting authority who does the conflict resolution handling. 
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Figure 12 - Exchange and Integrate Attributes 
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2.6 Information Viewpoint 

 Metadata 

In a decentralized environment, metadata serves the important purpose of describing and 

declaring available data. The content and structure of the metadata shall use necessary 

elements defined in the TN-ITS specification (see chapter 8). The metadata package should 

at least conform to the INSPIRE metadata implementing rule in order to support INSPIRE 

discovery services. 

 Road Attributes 

Road attributes are central items within TN-ITS. They are so far not always uniquely defined25, 

different road authorities have different data types available. In fact, the meaning of ñroad 

safety attributesò as used in the ROSATTE project has changed over time to ñroad attributesò. 

To cope with that situation, the TN-ITS data model must be extensible, meaning it must be 

easy to add new road attribute definitions as a need arises. This must also be possible without 

changing the TN-ITS specification.  

Attributes have variable validity, from static to temporal, i.e. validity periods from infinite down 

to hours, and maybe shorter. Attributes with shorter validity are considered dynamic and out 

of scope. It should however be possible to define attributes with recurring values, e.g. speed 

limits based on the time of day, as the rules regulating the limits can be considered static or 

temporal.  

The infrastructure itself is not expected to rule out dynamic data, but handling such data may 

require formats and routines from outside TN-ITS.  

 Location References 

Location references specify the location of the road attributes. There are several ways of 

dealing with this, many of them are also already standardised or at least currently being 

standardised.  

  

 

25 While road attributes are defined, the list of attributes is not static, as new attributes are requested 
regularly, e.g. road length, road carrier capacity, etc. 
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ISO 17572 defines two principles for location referencing:  

- Pre coded location referencing (ISO 17572-2)26  

- Dynamic location referencing (ISO 17572-3)27  

The pre coded type uses some kind of persistent identification of locations or objects such as 

road elements. The pre coded principle assumes that the parties agree on the identification of 

objects, the objects themselves and the other principles that are needed to specify locations 

with an accuracy that is precise enough. One example of a pre coded location referencing 

method is linear referencing which is implemented in a number of flavours and it is currently 

standardised within ISO 19148.28 Typical methods use identification of links, nodes or routes 

together with some means for measuring lengths along the linear elements in the road network. 

Dynamic location referencing uses various characterizing properties such as geometry, form 

of way, functional road class, road name, road number to identify the location. In this case the 

parties have to agree on the definitions of some basic attribution for the network. Of course 

the matching of locations will be more successful the more the data corresponds at the sender 

and receiver side. The methods for dynamic location referencing listed in the TN-ITS 

Specification are OpenLR and AGORA-C. However, AGORA-C is not implemented/used 

anymore since the ROSATTE project was terminated. 

The location referencing method used must work whether road authority and information 

providers share the same road network or not.  

Road attributes can be located using points, lines along a road, or areas. 

 Geometry 

Access to geometry is a requirement for location referencing, quality control and attribute 

presentations.  

If possible, geometry should be defined using ISO19100-series of standards. Conformance to 

these are also requirements in the INSPIRE data specification.  

  

 

26 International Organisation for Standardization (ISO), ISO 17572-2 Intelligent transport systems (ITS) 
- Location referencing for geographic databases - Part 2: Pre-coded location references (pre-coded 
profile). 
27 International Organisation for Standardization (ISO), ISO/DIS 17572-3 Intelligent Transport Systems 
(ITS) - Location Referencing for Geographic Databases - Part 3: Dynamic Location References 
(Dynamic Profile).   
28 International Organisation for Standardization (ISO), ISO/AWI 19148 - Geographic information - 
Location based services - Linear referencing system 
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 Conceptual Data Model 

The package diagram below identifies the different types of information that must be specified. 

 

 

Figure 13 - Data Model Package Diagram 

 

A description of the possible content of package ñroad attributesò can be found on the next 

page.  

A line between boxes indicates a relationship. A diamond on the line indicates that the element 

is contained within the element at the diamond's end. In order to illustrate a more complete 

model of a speed limit, we added corresponding TrafficSign and SignPlacement classes. 

These classes may also be used to describe signs for other road attributes. All road attributes 

have some kind of validity specification.  
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Figure 14 - Conceptual Data Model 
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2.7 Component Viewpoint 

As already stated, a common data model and common interfaces are needed to create 

standardised services, services that can be used across borders without custom programming. 

The following figure visualizes the connection between components, use cases and dataflow. 

Arrows indicate data flow, with names corresponding to the described use cases. Thick arrows 

indicate flow of road attributes. The publish-find-bind pattern used in service oriented 

architectures is illustrated with ñ1ò for publishing, ñ2ò for finding, and ñ3ò for binding. 

 

 

Figure 15 - Components and Data Flow 
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2.8 System Requirements 

 Introduction 

The requirements presented in this section are divided into functional requirements, non-

functional requirements (quality requirements) and context requirements. 

2.8.1.1 Functional requirements 

The functional requirements described in this section are mainly derived from the user 

requirements collected using a questionnaire. The results from this questionnaire have been  

analyzed, commented and discussed and further transformed to UML (use cases and process  

viewpoints) to create definitions that are more precise. The UML documents also include 

conceptual definitions of important data models and interfaces.  

2.8.1.2 Non-Functional Requirements (Quality Requirements) 

These requirements are mainly concerned with the quality of the data and the quality 

management routines involved in the TN-ITS infrastructure and are mainly linked to the user 

requirements UR-6 and UR-15. The quality of both the data exchanged and the processes 

involved in the data exchange is something that should be emphasised in the continuing work. 

The quality of geographic information is not fixed within the data processing chain. Each 

processing step not only affects the data but also its quality. Therefore, quality management  

and assurance is necessary from the beginning up to the final step of the data processing 

chain. Each step has to be evaluated regarding its effect on the quality characteristics of the 

data. Knowing the values for the initial quality parameters and the influence of the data 

processing on them, one is able to compute the quality parameters for the finally processed 

data. 

In case of TN-ITS, the data processing chain starts at the data capture of the local authorities 

over the mapping process into the Data Store up to the integration of the data into the map 

providersô databases.  
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Quality management for geographical data was studied in the EuroRoadS project. One of the 

main results of this project was the derivation of the 6 fixed quality characteristics that are 

applied in order to determine the quality of geographical data.29 The characteristics are: 

- Availability 

- Up-to-dateness 

- Completeness 

- Correctness 

- Consistency 

- Accuracy 

The structure of the quality model can be seen in the figure below. The quality characteristics 

describe the quality phenomena. They are fixed and universally applicable. But the 

characteristics need to be concretised by variable quality parameters. The parameters need 

to be found for each individual problem. 

 

Figure 16 - Structure of the Quality Model 

  

  

 

29 Wiltschko, T. and T. Kaufmann. Report on quality frame for information.  2004. Available from: 
http://www.euroroads.org/php/Reports/D2.2%20Quality%20frame%20for%20information.pdf  

http://www.euroroads.org/php/Reports/D2.2%20Quality%20frame%20for%20information.pdf
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2.8.1.3 Context Requirements 

The context requirements relevant for the TN-ITS project mainly emanates from the INSPIRE 

directive.30 The INSPIRE directive, among other things, describes how to provide services and 

data containing spatial information in Europe to ensure that users of this kind of data may find 

relevant services. This includes a description of the services that are needed and how the data 

should be described by the use of metadata.31  

 System Requirements Listing 

To present the requirements, TN-ITS follows the approach used in the FeedMap project32, with 

some adaptations. From the left, the ID column designates a unique ID for the requirement. 

The ID naming convention used also specifies whether this is a functional (FRx) or a non-

functional (NFRx) requirement. The Name column designates a descriptive name for the 

requirement, and then a short definition presents the essence of the requirement. The Type 

column defines what kind of requirement the given requirement is classified within. The 

Priority column designates the importance of the requirement. The Link to user requirement 

has a referral to the corresponding user requirement from section 2.4.4, and finally, there is a 

column for additional comments, links to other requirements or open issues. 

 

 
 
  

 

30 European Union, DIRECTIVE 2007/2/EC OF THE EUROPEAN PARLIAMENT AND OF THE 
COUNCIL of 14 March 2007: establishing an Infrastructure for Spatial Information in the European 
Community (INSPIRE), in Official Journal of the European Union. 2007: Strasbourg. 
31 Drafting Team Metadata and European Commision. INSPIRE metadata implementing rules based 
on ISO 19115 and ISO 19119.  2007. Available from: 
http://www.ecgis.org/inspire/reports/ImplementingRules/metadata/Draft_Guidelines%20_INSPIRE_me
tadata_implementing_rules.pdf  
32 FeedMap. FeedMAP requirements: Basic Framework.  2006. Available from: 
http://www.ertico.com/en/subprojects/feedmap/papers__presentations/  

http://www.ecgis.org/inspire/reports/ImplementingRules/metadata/Draft_Guidelines%20_INSPIRE_metadata_implementing_rules.pdf
http://www.ecgis.org/inspire/reports/ImplementingRules/metadata/Draft_Guidelines%20_INSPIRE_metadata_implementing_rules.pdf
http://www.ertico.com/en/subprojects/feedmap/papers__presentations/
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Table 13 ï List of System Requirements in TN-ITS 

ID  Requirement name  Short definition  Type  

F: Functional  

N: 
Nonfunctional  

C: Context  

Priority:  

C: Critical  

S: Significant  

I: Of interest  

Link to 

user 

req.  

Comments, links to other requirements, open issues  

FR-1  

  

Data discovery  
A specification of a Discovery 

service with metadata shall be 

available.  

F  C  UR-1  
The TN-ITS infrastructure shall provide discovery service with suitable 

metadata, that enables the Information Provider to easily find services 

providing road attributes.  

FR-2  Standardised access  Data Services and their use 

shall be specified.   
F  S  UR-3  

No matter what the content is, accessing and using Data Serviceôs is 

done the same way across the Europe. Guidelines stating how to 

access Data Services in a standardised way shall be defined.  

FR-3  Data subscription  Guidelines specifying how to 

subscribe to attributes in the 

TN-ITS exchange 

infrastructure shall be 

provided.   

F  S  UR-2  Information Providers can subscribe for change notifications for their 

individual needs. Data subscription functionality is created by 

combining with FR-5.  

FR-4  Specification of  
Quality management 

procedures   

Guidelines specifying how to 

quality assure received 

attributes shall be specified.  

F  C    Guidelines for automatic and semi-automatic quality check routines 

must be specified. These guidelines should be incorporated into 

existing procedures.   

FR-5  

  

Incremental updates  
The TN-ITS infrastructure 
shall provide both  
incremental updates and full 

updates of attributes.  

F  C  UR-4  Incremental update datasets can be defined using received change 

notifications.  
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ID  Requirement name  Short definition  
Type  

F: Functional  

N: 
Nonfunctional  

C: Context  

Priority:  

C: Critical  

S: Significant  

I: Of interest  

Link to 

user 

req.  

Comments, links to other requirements, open issues  

FR-6  

  

Unambiguous 

location referencing  The attributes provided 
through the  
TN-ITS infrastructure shall be 

structured to enable 

unambiguous decoding and 

interpretation of the 

referenced locations. Different 

locating methods allowed.  

F  C  UR-5    

FR-7  Data Store initiation  
The project shall provide 

guidelines for Data Store 

design and initiation.  

F  I  UR-7    

FR-8  Data import  The project shall define 

guidelines for import of 

attributes and road network 

data. If suitable import tools 

are nonexistent, new tools 

shall be developed.  

F  S  UR-8   

FR-9  Workflow support  The project shall produce a 

specification of tools and 

guidelines for integrating data 

maintenance with legal 

workflow.  

F  I  UR-9   
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ID  Requirement name  Short definition  Type  

F: Functional  

N: 
Nonfunctional  

C: Context  

Priority:  

C: Critical  

S: Significant  

I: Of interest  

Link to 

user 

req.  

Comments, links to other requirements, open issues  

FR10  

  

Presentation and 

maintenance tools  
The project shall develop 

specifications of how to 

present and maintain the 

attributes. If existing tools are 

not suitable, new tools shall be 

developed.  

F  C  UR-10,    

UR-14  

Where suitable existing tools do not exist, tools that enable 

presentation, maintenance and publishing of the attributes must be 

developed and implemented. The tools shall be built on existing work 

and standards where suitable.  

FR- 
11  

  

Feedback loop  A feedback channel from 

information providers back to 

enacting authorities shall be 

provided.  

F  C  UR-12    

FR12  Integration tools  Tools to integrate attributes 
into existing  
information providers systems 

shall be developed if existing 

tools does not provide the 

satisfactory functionality.  

F  S    Generic software components must be developed to integrate the 

attributes in a quality assured (ref FR-4) and automated manner.    

FR13  Flexible type 

definitions  

The meaning of ñroad 

attributesò is not finally 

decided. Changes will occur in 

the future.  

F  C    It shall be possible to add and change (to some degree) the available 

type definitions describing road attributes.  
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ID  Requirement name  Short definition  Type  

F: Functional  

N: 
Nonfunctional  

C: Context  

Priority:  

C: Critical  

S: Significant  

I: Of interest  

Link to 

user 

req.  

Comments, links to other requirements, open issues  

NFR- 
1  

Availability  Valid quality parameters 

related to availability shall be 

declared in the metadata 

associated with the attributes.  

F  C  UR-6, 

UR-15  
Degree to which geographic data is available at a certain place and at 
a defined time. Possible quality parameters:  

¶ Communication failure rate  

These quality parameters should be specified in the metadata attached 

to delivering system.   

NFR- 
2  

Up-to-dateness  Valid quality parameters 

related to up-to-dateness shall 

be declared in the metadata 

associated with the attributes.  

N  C  UR-6,  
UR-15  

Degree of adherence of geographic data to the reality changing with 

time. Possible quality parameters: 

Å Date of last update 

Å Date of origin 

Å Rate of change  

NFR- 
3  

Completeness  Valid quality parameters 

related to completeness shall 

be declared in the metadata 

associated with the attributes.  

N  C  UR-6,  
UR-15  

Degree of availability of all information needed to describe the reality. 
Possible quality parameters:  

Å Missing data  

Å Surplus data  

NFR- 
4  

Correctness  Valid quality parameters 

related to correctness shall be 

declared in the metadata 

associated with the attributes.  

N  C  UR-6,  
UR-15  

Degree of accordance of geographic data (feature(s), attributes, 
functions, relationships) to corresponding elements in reality, up-
todateness being presumed. Possible quality parameters:  

Å Geometric correctness  

Å Topological correctness  

Å Thematic correctness  
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ID  Requirement name  Short definition  
Type  

F: Functional  

N: 
Nonfunctional  

C: Context  

Priority:  

C: Critical  

S: Significant  

I: Of interest  

Link to 

user 

req.  

Comments, links to other requirements, open issues  

NFR- 
5  

Consistency  Valid quality parameters 

related to consistency shall be 

declared in the metadata 

associated with the attributes.  

N  C  UR-6,  
UR-15  Degree of accordance of geographic data (data structure, their 

features, attributes and relationships) to the models and schemas 
(conceptual model, conceptual schema, application schema and data 
model).  

Å Geometric consistency  

Å Topological consistency  

Å Thematic consistency  

NFR- 
6  

Accuracy  Valid quality parameters 

related to accuracy shall be 

declared in the metadata 

associated with the attributes.  

N  C  UR-6,  
UR-15  

Degree of adherence of geographic data to the most plausible or 
respectively the true value.  

Å Absolute position accuracy  

Å Relative position accuracy  

Å Quantitative attribute accuracy  

NFR- 
7  

Reduced data update 

delay  

The time delay from Public 

Authority regulations are 

effective, to end user data are 

updated, shall be reduced.   

N  S  UR-7  Related to NFR-2.  The infrastructure itself may have minor delays, but 

the administrative routines on public authority side must be adapted to 

the lifetime of the data handled. Update frequencies of 24 hours or less 

is a reasonable requirement.  
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NFR- 
5  

Consistency  Valid quality parameters 

related to consistency shall be 

declared in the metadata 

associated with the attributes.  

N  C  UR-6,  
UR-15  Degree of accordance of geographic data (data structure, their 

features, attributes and relationships) to the models and schemas 
(conceptual model, conceptual schema, application schema and data 
model).  

Å Geometric consistency  

Å Topological consistency  

Å Thematic consistency  

NFR- 
6  

Accuracy  Valid quality parameters 

related to accuracy shall be 

declared in the metadata 

associated with the attributes.  

N  C  UR-6,  
UR-15  Degree of adherence of geographic data to the most plausible or 

respectively the true value.  

Å Absolute position accuracy  

Å Relative position accuracy  

Å Quantitative attribute accuracy  

NFR- 
7  

Reduced data update 

delay  The time delay from Public 

Authority regulations are 

effective, to end user data are 

updated, shall be reduced.   

N  S  UR-7  Related to NFR-2.  The infrastructure itself may have minor delays, but 

the administrative routines on public authority side must be adapted to 

the lifetime of the data handled. Update frequencies of 24 hours or less 

is a reasonable requirement.  
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ID  Requirement name  Short definition  Type  

F: Functional  

N: 
Nonfunctional  

C: Context  

Priority:  

C: Critical  

S: Significant  

I: Of interest  

Link to 

user 

req.  

Comments, links to other requirements, open issues  

CR-1  

  

Conformance with 

European law.  
The TN-ITS infrastructure 
shall offer its services in a 
way that conforms with the 
INSPIRE directive. This 
includes creation and 
maintenance of metadata, a 
discovery service using it with 
a minimum set of search 
criterions, view services, 
download services and 
supporting services.  

  

C  C  UR-9  SOA Web Services  

Minimum metadata elements required:  

Identification (Name,type,URL)  

Classification  

Keyword  

Geographic location  

Temporal reference 

Quality and validity 

Conformity.  

Access conditions  

Access limitations 

Responsible organization  

Minimum search criteria:  

Classification  

Keywords  

Geographical location  

Quality and validity  

Access conditions Responsible organization  

Links to functional requirement FR-1  
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3 CONCEPTUAL OVERVIEW DATA EXCHANGE 

 

Underlying to the TN-ITS data exchange is an information model (or data content specification), 

which is the conceptual schema according to which data transferred according to TN-ITS can 

be correctly interpreted and understood. With regards to the road safety information, this 

information model defines amongst others:  

- How TN-ITS exchange conceives a road feature;  

- How TN-ITS exchange describes geographic location;  

- How TN-ITS exchange describes full initial data supply or updates. 

 

 
 

Figure 17 - Conceptual and Concrete Level of TN-ITS Data Exchange 

The figure above depicts the conceptual explanation of the data exchange process, if a data 

store on the enacting authority/road network operatorôs side shall supply data in a TN-ITS 

compliant way, its internal information needs to be mapped to the TN-ITS information model 

on a conceptual level.   

The specification of the physical exchange format then represents a translation of the TN-ITS 

information model into an implementation specification suitable for data exchange.  
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Conceptual mapping and the physical exchange format specification then allow to conceptually 

and physically transforming data from the enacting authorities/road operators on the supply 

side (TN-ITS data stores) into a TN-ITS data set for exchange with the information providers.  

The TN-ITS compliant data set can then be requested by a client/map provider on the receiver 

side and downloaded through a service over the web. The data set is then available on the 

information providerôs side for integration into its data base. 

With regards of the scope of this data exchange, the following aspects are important:  

¶ TN-ITS data exchange is not restricted to a particular type of (road) feature. 

o The underlying conceptual data content model is designed in a generic way 

which is easily extensible by adding further (road) attribute type values. Such 

an extension does not lead to an incompatibility with a previous 

version/implementation of the interface.  

o The conceptual data content model allows including point, line and area related 

features.   

¶ This includes (road) features such as speed limits, overtaking bans, access restrictions 

etc.  

¶ TN-ITS data exchange specification focuses on the service level on the download and 

feedback services. Services on data discovery are explicitly excluded, since the 

discovery services as promoted by the INSPIRE Directive will include TN-ITS type 

service discovery as one theme. Secondly, in the context of the present research and 

demonstration project, service discovery (amongst cooperating partners) is not a 

relevant subject.  
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4 INSPIRE ARCHITECTURE 

These guidelines frequently reference the INSPIRE guidelines, and it is therefore important to 

understand the basic architecture of INSPIRE. This is set out in the INSPIRE ñNetwork 

Services Architectureò document, which can be accessed at: 

https://inspire.ec.europa.eu/reports/ImplementingRules/network/D3_5_INSPIRE_NS_Archite

cture_v3-0.pdf  

The Network Services Architecture includes the service types as mandated by the INSPIRE 

directive which an enacting authority in many cases needs to consider due to European law. 

For TN-ITS, the principles for discovery and view services from INSPIRE may be re-used as 

is, while the data specification and download service was specified uniquely because of 

specific requirements. 

 

  

https://inspire.ec.europa.eu/reports/ImplementingRules/network/D3_5_INSPIRE_NS_Architecture_v3-0.pdf
https://inspire.ec.europa.eu/reports/ImplementingRules/network/D3_5_INSPIRE_NS_Architecture_v3-0.pdf
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5 PREFERRED LOCATION REFERENCING 

This chapter is primarily intended to guide parties wishing to explore, select & implement (a) 

suitable method(s) for encoding and/or decoding of spatial references associated with TN-ITS 

road data. 

5.1 Overview of applicable location reference methods 

The TN-ITS specification (CEN TS 17268) sets out three types of location referencing that 

could be provided. Firstly, location referencing based on a system for precoded location 

referencing, which are based on local specification as defined in EN ISO 19148:2021.  

Secondly, location referencing based on a system for dynamic location referencing, which 

include methods based on AGORA-C (as defined in ISO 17572-3) and OpenLR (as defined in 

the OpenLR White Paper).  

Thirdly, location referencing based on encoded geometry. These are to be specified as a GM-

Primitive object according to EN ISO 19107. 

The TN-ITS specification defines the classes for location referencing and defines the 

characteristics of several classes. 

5.2 Dynamic LR methods 

These methods require the encoding of a location using a first map - a combination of attribute 

information, geographical characteristics, and some applied logic, eg. shortest path. After 

transmission of the code, its decoding is performed on a second map, considering the attributes 

and features of that particular one. Developed for the transmission of traffic messages, the 

(binary) location codes are typically compact in size. This restriction is not very relevant for TN-

ITS use cases, nevertheless, these are described as such in the TN-ITS specification 

document.  

The key advantage of these type of LR methods is a certain degree of difference ï with respect 

to attributes as well as to geometry and topology - between the two used digital maps is allowed 

to retrieve matching locations. The disadvantages are that they are less reliable than e.g. pre-

coded referencing and will probably never give a 100% hit rate and they may sometimes give 

the wrong result.  

The most relevant methods are: 

¶ OpenLR: royalty-free LR technology and open industry standard, adopted in domain of 

traffic messages, mostly implemented for TN-ITS today, included in Datex2 and TPEG, 

Update: TISA, Elektrobit and TomTom recently founded the "Open-LR e.V." 

association. The foundation highlights that Open-LR as leading world standard for data 

referencing will be long-term accessible and available for everyone in the market. It is 

free of charge, constantly maintained and developed further, guaranteeing highest 
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quality levels. More information with regard to the foundation is available at: 

www.openlr-association.com 

¶ Agora/AgoraC: license-able LR technology, limited adoption, ISO Standard 17572-3. 

Licenses can be obtained from ViaLicensing. It is unsure how widely AGORA-C is used 

today, if it is at all. After the ROSATTE project ended, no TN-ITS data provider has 

implemented this LR method. 

To evaluate the good performance of the implemented LR method during the pilot phase, the 

TN-ITS specifications allow data providers to additionally describe a spatial reference in a GML 

style list of WGS84 co-ordinates. This allows for a better analysis of situations where the 

decoding of the LR was unsuccessful. A potential hurdle of using GML coordinates string is 

that there could be IPR connected to the represented geometries prohibiting the use, e.g. the 

road authorities sharing the data might not have the right to expose this information for example 

if this data is licensed by them. 

5.3 Predefined location referencing & linear referencing (INSPIRE) 

Linear referencing is one kind of Pre-coded LR, which is widely used for transferring static road 

data, and is the only method currently included in the INSPIRE directive. Pre-coded LR has 

serious limitations related to the creation & maintenance of location tables (therefore on costs) 

and the limitations in coverage as codes are not defined on every road.  

However, the purpose of adding INSPIRE type of linear referencing within TN-ITS wasnôt to 

replace dynamic LR methods, but to offer an alternate way to cross-reference TN-ITS data with 

INSPIRE data. INSPIRE Linear References have been introduced and evaluated in the 

Transportation Pilot project, as discussed in the introductory chapter (Chapter 1.4).  

It is at the moment not a mandatory part of TN-ITS. The technical specification for TN-ITS 

includes linear referencing supporting metrical offsets instead of percentiles of the current 

INSPIRE LR. 

5.4 Recommendation 

The TN-ITS specification requires that each road feature should have at least one location 

reference. Both the TN-ITS Platform and the TN-ITS specification do not set a preference for 

a specific location referencing method.  

It is recommended to use a combination of two location referencing methods: OpenLR plus a 

GML coordinate(s) string, to maximize the matching rate of the georeferencing.  

http://www.openlr-association.com/
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5.5 Available tools/services to support implementation 

OpenLR:  

¶ OpenLRÊ reference implementation is available on www.openLR.org, Java Packages, 

source code of the reference implementation as well as the tools MapViewer and OTK 

(OpenToolkit: bundle of useful command line tools) are licensed under an extended 

version of the Apache license of version 2.0. No Microsoft .net implementation is 

available yet. 

¶ PyLR, partial Python implementation of the OpenLR specification under Apache 

License, Version 2.0 by Mappy, https://github.com/Mappy/PyLR   

¶ Itinero OpenLR encoder/Decoder (C#): https://github.com/itinero/OpenLR   

¶ Javascript OpenLR encoder/decoder: https://github.com/tomtom-international/openlr-

js   

¶ OpenLR parser: https://github.com/calvinmetcalf/openlr    

¶ An online decoder service is available for testing purposes at TomTom: 

https://demo.tomtom.com  

 

 

 

  

http://www.openlr.org/
https://github.com/Mappy/PyLR
https://github.com/itinero/OpenLR
https://github.com/tomtom-international/openlr-js
https://github.com/tomtom-international/openlr-js
https://github.com/calvinmetcalf/openlr
https://demo.tomtom.com/


 

Deliverable 5.3 ï Implementation Guidelines ï Data Sender 92 

  



 

Deliverable 5.3 ï Implementation Guidelines ï Data Sender 93 

 

 

PART II 

 

Maintaining the Road Database 
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Overview 
 
 
The first step in the process involves establishing and maintaining a road database which 
contains information of interest in a TN-ITS context. 
 
This part is divided into 7 chapters. 

Chapter 6 describes the basic data process and responsibilities, from the functional viewpoint 

as well as the process viewpoint, in order to provide an understanding of the basic data process 

needed for the provision of TN-ITS data. It describe a number of roles, responsibilities and use 

cases for establishing and maintaining a data store. All these need to be considered when 

establishing a new data store or mapped to an existing data store and organization. 

Chapter 7 sets out how to meet the basic information requirements of a TN-ITS data store. It 

describes the basic information requirements regarding the top-level elements in a TN-ITS data 

store: Road network; Location referencing; Attributes; Updates; and Metadata. 

Chapter 8 aims to provide an understanding of detailed information requirements of a TN-ITS 

data store. Even though a TN-ITS data store is not required internally to exactly mimic the TN-

ITS data content specification, it is important in helping to map the concepts for a data store at 

an enacting authority to the concepts defined by TN-ITS. Therefore, the conceptual model of 

TN-ITS needs to be viewed as a requirement when establishing the TN-ITS data store. 

Chapter 9 sets out additional information requirements regarding the road network. Often, an 

enacting authority is required to publish road data according to the INSPIRE data specification 

for transport networks (sub-theme road networks). The ability to do this is a firm indicator that 

it will also be possible to publish data according to TN-ITS. 

Chapter 10 subsequently sets out additional information requirements regarding location 

referencing. The methods for dynamic location referencing are AGORA-C (ISO 17572-3) and 

OpenLR, which are both set out in two subsections of this chapter. These methods pose 

specific requirements on the structure and content of a TN-ITS data store. The important parts 

for a data sender involve the encoding of location references. 

Understanding the application-dependent data quality requirements and how to measure 

against those requirements is essential for a data sender. Measuring quality is therefore 

addressed in Chapter 11. 

In order to learn from existing implementations, Chapter 12 contains a description of the pilot 

implementations within the TN-ITS GO project, some of which have moved on to production 

versions.  
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6 BASIC DATA PROCESS AND RESPONSIBILITIES 

This chapter describes a number of roles, responsibilities and use cases for establishing and 

maintaining a data store. Section 6.1 will describe these from a functional viewpoint, while 

Section 6.2 will do the same from a process point of view. 

All these need to be considered when establishing a new data store or mapped to an existing 

data store and organization. 

 

6.1 Functional Viewpoint 

 Introduction and Scope 

In chapter 2, the following high level use cases were defined: 

 

Figure 18 - Top level Use Case 

This chapter focuses on the ñMaintain attributesò use case and the associated roles (Enacting 

authority, Data store Operator and Data provider). Maintain attributes is mainly about keeping 

Data Store up to date.  
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 Users and Roles 

The first definitions of relevant users and roles, and the connection between them, were 

established in chapter 2. In the table below, the definitions made are developed further: some 

new Users and Roles are defined, some may be further elaborated or entirely changed. 

Table 14 - Users and Cases 

Roles  Users  Comments  Examples  
Name  Definition      

Enacting 

Authority  
Responsible for establishing (legal) 
traffic regulations.  
The Enacting Authority can be 
responsible for editing and providing 
data to a data store, depending on the 
organization of responsibilities at the 
site.  
The EA can also be responsible for 

other sources of data like a traffic sign 

database.  

Road authority or entity 
in charge of supervising 
the regulation of the 
road network  
  

STA in Sweden, 

municipalities, districts, 

state, police  

Road  
Network  
Manager  

Responsible for correct maintenance 
of traffic signs on the road network. 
They might initiate a request for 
regulations or may be initiating field 
surveys.    
The RNM (or an executing entity 

charged by them) can be responsible 

for editing and providing data to a TN-

ITS data store, depending on the 

organization of responsibilities at the 

site.  

Road authority or entity 
in charge of maintaining 
traffic signs on the road  
network   

Municipalities,  
Motorway company in  
France, STA in  
Sweden, districts, state, 

police  

(Role essentially 

outside the scope of 

TN-ITS)  

Road 

network data 

Provider  

Supplier of basic data to the TN-ITS 

Data Store Operator. The base data 

supplied include all data except for the 

road attribute itself) e.g. digital road 

network, attributes necessary for 

location referencing  etc.   

Map provider, road 

authority or other 

organization.  

TomTom, Here, NPRA, 

land surveys, 

municipalities, others.  

Field  
Surveyor  

Entity carrying out field surveys for 

gathering of road data including 

those related to road attributes from 

traffic signs on the road.  They may 

be responsible for editing and 

providing data to a data store, 

depending on the organization of 

responsibilities at the site, e.g. in 

the context of an initial supply of 

road attributes.  

 

 

 

 

 

 

 

Private companies, 

road authorities, etc.  
(Role outside the scope 

of TN-ITS)  
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Roles  Users  Comments  Examples  
Name  Definition      

(Local) Data  
Store  
Operator  

Responsible for initiating and 
operating a Data Store in a specific 
region or for a specific network level.   
They are responsible for editing and 
entering data in the data store either 
by themselves, e.g. as a service for 
the enacting authority or the road 
network manager (or others) in the 
region33, or by supervising other 
partners in their own data entry 
activities.  
Responsible for delivering data to the 

central TN-ITS data store, in case 

several data stores exist.  

Road authority or other 

organization in charge 

of a data store that 

provides data to the 

TN-ITS data store.  

Municipalities,  
Motorway company in  
France, STA in 

Sweden, districts, 

state, police  

TN-ITS Data 

Store  
Operator  

Responsible for initiating and 

operating the central TN-ITS Data 

Store, which integrates data from all 

data stores in its constituency.  The 

(central) TN-ITS data store operator 

can also include all roles of a local 

data store operator.  They operate 

the service to deliver data to third 

parties (information providers) via the 

TN-ITS interface.  

Road authority or other 

organization in charge 

of the central TN-ITS 

data store. Also 

responsible for 

establishing suitable 

metadata for its data 

store and for providing 

these to the Metadata 

store operator  

STA in Sweden,  
Autoroutes trafic in  
France  

Metadata 

Operator  
Responsible for handling Metadata 

and operating the Discovery Service.  
Road authority or other 
organization in charge 
of the service that 
provides data to  
Information Providers.  

INSPIRE requires 
public authorities to 
take on this role. 
Metadata operation on 
TN-ITS 
(road attributes) would 

then be one topic 

within a number of 

INSPIRE topics (roads, 

in general, 

environment, wateré)  
Information 

Provider  
Responsible for the integration of road 

attributes with other data and provision 

of it to Service Providers  

Map Provider  TomTom, HERE  
Receives data in  
TN-ITS -format (Role 
outside the  
scope of this document)  

 

 

  

 

33 E.g. by offering a service where faxed information on new traffic regulations received from local authorities are entered in to 

the data store.  
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 Entities 

In addition to users and their roles, a few additional entities are defined. 

Table 15 - Entities 

Entity  Description  

Name  Definition  

(Local) Data  
Store  

Data store with road 
attributes in a specific 
region or for a specific 
network level.  Source 
of data to the central 
TN-ITS Data Store.  
  

Local, regional databases etc.  
Optional, exists if a distributed organization is used.  

Note: Depending on the decentralization of the data store 

organization, there may be several data stores for each 

region/network level. Alternatively, no local data stores 

exist, rather all operations are done centrally in the TN-ITS 

data store.  

TN-ITS Data Store  Data store with road 

attributes for all 

network levels and 

sub-regions in one 

region. It integrates 

information from local 

data stores and also 

allows direct entries in 

the TN-ITS data store 

(e.g. for one specific 

network level). The TN-

ITS data store also 

offers the TN-ITS 

service to information 

providers. 

The central database that stores data compiled from one or 
several other databases.  
The central TN-ITS data store may be on the level of a 
region, a state or a country. It should only include all road 
attributes from all network levels in its constituency.   
Note: it may be the only data store, depending on the 

centralization of the organization, i.e. no local data store 

exists.  

Meta data service  Discovery and 

metadata service for  

TN-ITS data.  

Should be integrated with other INSPIRE metadata 

services.  

 

 Identified Use Cases 

Maintain attributes concerns the initiation of the TN-ITS Data Store, the data import, the 

maintenance of attributes, and the quality management of road attributes up until the point 

where they are provided according to the TN-ITS -format. In addition, reception of feedback is 

a part of this use case scenario. The figure on the next page is a development of the Use Case 

view identified in chapter 2. Based on input from test sites and participating organizations in 

the original ROSATTE project, a number of new Use cases were identified as can be seen in 

the figure on the next page. 
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Figure 19 - Use cases in ñMaintain attributesò 

In the table on the next pages each Use case is defined and described. Not all use cases are 

relevant for all countries and regions in Europe.   
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Table 16 - Use cases in "Maintain attributes" 

Name  Description  Roles involved  

Decision of 

traffic 

regulations  

The enacting authority proclaims new traffic regulation.   Enacting authority  

Maintenance 

of traffic 

signs on 

road network  

The Road Network Manager initiates the physical installation 

and maintenance of road equipment, traffic signs etc. on the 

road network, e.g. due to a new traffic regulation.  

Road Network Manager  

  

Field survey 

of road data  
Road data including those related to road attributes are 

gathered from field surveys.   
Field Surveyor, road 

network manager  
Initiate  
TN-ITS Data 

Store  

The initiation includes operations such as initiate hardware and 

software structures necessary to store attributes and to 

communicate with the other TN-ITS components.  

TN-ITS Data Store 

Operator  

Import road 

network data  
Digital road network and other necessary data (as those road 

features/attributes, which are required by the TN-ITS location 

referencing method are imported from road network Data 

Provider).   

Local Data Store  
Operator or TN-ITS 
Data Store Operator,  
Provider Road network  

Full supply of 

road 

attributes 

and network 

references  

Filling of the data store with a full coverage of road attributes 
and their location information.   
This is done initially when a TN-ITS data store is set up.   

  
A full supply at regular intervals (where all old information is 
replaced) is also conceivable, but is not considered a normal 
workflow.  
  
Full supply of data typically includes automated imports and 
transformation of safety related content (traffic signs, field 
surveyé) from external sources   
  
Depending on the situation it may include the use cases:  
Å create road attribute and network reference from field 

survey data; 
Å create road attribute and network reference from traffic 

sign database; 
Å create road attributes from other sources, e.g. manual 

notes on analog maps may also be used (not explicitly 
modeled as use case here!). 

  
The  use of traffic regulation documentation for an  
full/initial supply is principally possible if a traffic regulation 
data base exists (alternate workflow)  
   

Local Data Store  
Operator or TN-ITS 
Data Store Operator,  
Enacting authority or  
Field surveyor or Provider  
Road network  

Incremental 

update of 

road 

attributes and 

network 

references  

Stepwise update of specific road attributes and locations in the 
data store when as soon as changes occur in the real world. 
Update operations include insert, modify or delete.  
  
Usually this includes the use case: 

Å  create road attributes from traffic regulation (though this is 
considered not very practicable for full supply)  

  
Incremental updates from traffic sign databases or field survey 

data may also be used (alternate flow).  

Local Data Store  
Operator or TN-ITS 
Data Store Operator,  
Enacting authority or  
Field surveyor or Provider  
Road network  
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Create road 

attributes 

and network 

references 

from field 

survey data  

Road attributes are extracted from field survey data and 
entered to the TN-ITS data store.   
Details of the road attribute are defined and introduced in the 
database. The network reference of the road attribute is 
created to describe the location.   
  
The use of field survey data will require specific rules and 
transformations for converting the source data into road 
attribute data and proper network references (instead of geo-
references).  
  
The use case may also include ógraphical editing of road 

attributesô as an alternate workflow  

Local Data Store  
Operator or TN-ITS 
Data Store Operator,  
Field Surveyor  

Create road 

attributes 

and network 

references 

from traffic 

signs  

Road attributes are extracted from a traffic signs data base 
and entered to the TN-ITS data store.   
Details of the road attribute are defined and introduced in the 
database. The network reference of the road attribute is 
created to describe the location.   
  
The use of traffic sign data will require specific rules and 
transformations for converting the source data into road 
attribute data and proper network references (Usually a 
number of point objects (representing traffic signs, described 
by a coordinate pair geo-reference) need to be transformed 
into a linear location which describes the total geographic 
extent of the road attribute). This linear location needs to be 
expressed as indirect reference to the road network.  
  
The use case may also include graphical editing of road 

attributes as an alternate workflow. 

Local Data Store  
Operator or TN-ITS 
Data Store Operator,  
Road Network Manager  

Create road 

attributes 

and network 

references 

from traffic 

regulations  

Road attributes are imported and extracted from traffic 
regulation documents and entered to the TN-ITS data store.   
Details of the road attribute are defined and introduced in the 
database. The network reference of the road attribute is 
created to describe the location.   
  
The use of traffic regulations will require some rules to 
determine the content of road attribute data and proper 
network references.  
  
It is done either during the establishment of the content of the 
regulation (actor: enacting authority) or once a regulation has 
been passed/enacted (actor: enacting authority or data store 
operator). In this case, the content of the regulation has to be 
accessible to the data store operator.   
  
This creation of road attributes is considered the preferred 

way to provide incremental updates for road attributes in the 

data store. It is usually done by manual editing of data in the 

data store e.g. via a graphical interface. (main workflow)  

Local Data Store  
Operator or TN-ITS 
Data Store Operator,  
Enacting authority  

 

 



 

Deliverable 5.3 ï Implementation Guidelines ï Data Sender 104 

Generate TN-
ITS compliant 
Location  
referencing  

  

A location reference is generated for a road attribute in the TN-
ITS data store.   
  
This is done using a location referencing encoder, which uses 
the digital road network (including specific location referencing 
attributes) of the TN-ITS data store to create a map-
independent location reference.   
  
The location reference may be generated when a road 
attribute is entered/edited and permanently stored in the 
database. Alternatively this may be done later-on once the 
road attribute shall be exchanged via the TN-ITS data 
exchange.  
  

Local Data Store  
Operator or TN-ITS 
Data Store Operator  

Update road 

network and 

location 

referencing 

attributes  

The digital road network and the location referencing attributes 
must be updated continuously to represent the changes in the 
real road network.   
  
This can be done by a full update of the network in longer 

(regular) intervals or by incremental update of the road 

network depending on the supplier of the road network data.  

Local Data Store  
Operator or TN-ITS 
Data Store Operator,  
Provider Road network,   

Restore road 

attribute 

location 

references to 

updated road 

network  

When the digital road network has been updated, references 

of road attributes to the road network in the data store which 

have been altered by the road network data changes, need to 

be restored (re-óattachedô) to fit to the updated road network 

data. This can be done using different techniques, which are 

not described here.  

Local Data Store  
Operator or TN-ITS 
Data Store Operator  

Feedback 

from 

information 

providers  

Information providers may provide feedback concerning 
success and quality of road attribute from their integration of 
the attributes in their road data bases. The feedback must be 
received and conflicts arising from this feedback need to be 
handled.    
  
The TN-ITS Data Store Operator receives the feedback and 

should send it further on to Enacting Authorities and to local 

Data Store operators when such exist. In absence of Local 

Data Store operators they may correct errors in the data store 

directly.   

TN-ITS Data Service  
Operator, TN-ITS Data  
Store Operator, Enacting 

authority, information 

provider  

Publish road 

attributes for 

viewing  

Road attributes of the data store are made available for public 
or authorized viewing e.g. on a website.  
  

TN-ITS Data Store 

Operator  

Provide data 

according to 

TN-ITS 

exchange 

mechanism  

The attributes are formatted and transferred according to the 
TN-ITS exchange format and exchange methods to the 
information provider.  
  

TN-ITS Data Service 

Operator, information 

provider  

Collect 
metadata 
from TN-ITS 
data store  

Metadata like quality characteristics are established and 

updated.  
TN-ITS Data store 

operator, Metadata 

operator  
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Publish 

metadata  
Metadata are made available for the Discovery Service. 

Notification is generated and sent to the Data Service.  
Metadata Operator, 

Discovery Service  

Quality  
management  

This use case is included in all import and editing operations at 

all levels  
All roles  
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6.2 Process Viewpoint 

 Introduction and Scope 

The process view in this document is a further refinement of the process viewpoint Maintain 

attributes, defined and described in chapter 2. It also elaborates on the use cases presented 

in the previous section. While the use cases define the functionalities and what roles are 

responsible for them, the process view describes a sequential order of these functionalities 

together with the relevant information elements flowing between the functionalities.   

The process view is drawn as a UML activity diagram and uses a pragmatic approach where 

in addition to the regular control flow also the object flow is used to illustrate information 

elements communicated between the functionalities.  

 Process description 

The TN-ITS Data Store is initiated (hardware and software arrangements as well as 

management procedures). Digital road network and specific attributes needed for location 

referencing are imported to the TN-ITS data store. This data needs to be regularly updated to 

represent the current state of the road network.   

An initial supply of road attributes is then operated into the data store as the bases for future 

incremental updates.    

It is typical assumed that an initial supply of road attributes is made from field survey data, 

separate traffic sign databases or other locally available data (e.g. analog maps).  Such data 

needs to be transformed into the information model of the road attribute, in particular with 

regards to the location description.  

Such a data set of road attributes can then be updated by an exchange of data within an area 

(field survey data, traffic sign data) or by an incremental update preferable from newly issued 

or changed traffic regulations. Also here, a transformation of the content in the regulation into 

the information model of the data store is necessary.  

A traffic regulation is decided by an enacting authority and a road network operator does the 

actual physical installation and maintenance of traffic signs on the roads.  

In both cases (initial supply and update), the process may be partly automated and partly 

requiring manual work of editing personnel.   

In both cases, road attributes are stored into the database and a (indirect) reference to the 

digital road network in the data store is created, to describe the location in the road network. 

Typically linear referencing techniques are used to attach the road attribute to the digital road 

network.  In addition, geo-coordinates may also directly be stored with the road attribute, but 

such a direct description of the location is not sufficient to create an on-the-fly location 

reference later-on.  
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Figure 20 - Process Maintain attributes 
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Once the attribute is óattachedô to the network, a location reference code can be created from 

the location in the road network, provided that it contains sufficient attributes for this location 

referencing method. This is done by using a location referencing encoder. This encoding may 

be done once the attribute is entered and the location code may be stored or alternatively the 

encoding may be done, once the data shall be exchanged.  

Note that the TN-ITS data store may consist of a hierarchy of data store. E.g. local data store 

with limited regional coverage and a central data store, which integrates all data from the local 

stores. In such a scheme, the compilation of data from local data stores in the central store 

may happen incrementally with similar mechanisms as used for TN-ITS data exchange to third 

parties. Functionality for incremental updates is crucial to be able to maintain the TN-ITS data 

store. 

Once the road attributes are part of the TN-ITS data store, they can be viewed or edited if 

needed for internal or quality management purposes.  

Secondly, they can be made available to third parties ï either for viewing (publish for viewing) 

or for actual delivery of data for further use in other data bases, (provided to Information 

providers via the TN-ITS exchange infrastructure).  

In parallel, meta data on the road attributes need to be gathered and made available to the 

metadata services, to allow other potential information providers to discover the TN-ITS service 

as a data resource.   

Information providers integrate the road attributes exchanged into their database. In case of 

errors, inconsistencies or conflicts, they may provide feedback to the data store operator, which 

handles the feedback and might send it further on to its suppliers of data.   

All the above operations are highly dependent on proper quality management procedures to 

ensure that the data has sufficient quality.  
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7 MEETING BASIC INFORMATION REQUIREMENTS 

In the Information viewpoint, important aspects concerning data are evaluated along with the 

definitions of conceptual data models. Specifications of different road attributes are not done 

in this section; they can instead be found in Chapter 8. 

The conceptual data model of the data store holding the road attributes should be as close as 

possible to the conceptual data model for TN-ITS data exchange. The closer the two sides are, 

the less transformation is needed and the less problems with quality will arise with the data 

exchanged. The following description uses therefore the concepts in Chapter 8 for data 

exchange and extends them to describe the preferred way to store data in the data store that 

makes it possible to export data to the TN-ITS data exchange format with a minimal 

transformation effort. This conceptual data model is not in itself a description of the TN-ITS data 

exchange format. 

The figure below gives an overview of the elements that are part of a data store.    

The importance of a digital road network and how to deal with location referencing are 

discussed in chapter 7.1 and 7.2. This is reflected in the conceptual model of Location 

Referencing below. 

The data store has to include the information about the road attributes describing the current 

situation along a road which will be valuable for the driver. 

The data store also has to contain mechanisms to create changes, which are then exchanged 

as incremental updates with partners.   

 

 Figure 21 - An overview of packages to be modelled in the data store 
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7.1 Road Network 

 Overview 

The road network in the TN-ITS data store is a means to describe the location of a road attribute 

by attaching it to the network through indirect (usually linear) referencing (see further on). With 

this, it becomes possible to generate on-the-fly location references, which can be shared with 

other (conceptionally similar) road networks. Depending on the on-the-fly location referencing 

method used, specific requirements arise for the network description.   

Stable identities for network-elements in the TN-ITS Data store, are necessary, especially if the 

road network needs to be regularly updated, to limit the work for reconstructing the logical 

references to the updated road network.  

 Conceptual Data Model 

Indirect referencing of road attributes using linear references requires a digital road network 

consisting of road-links and road-nodes. Routes consisting of a number of roadlinks can also 

be defined. Both geometry and topology are necessary and have to be modelled.   

If the same digital road network is used in the TN-ITS Data Store as at the Information Provider, 

common linkIDs could be used when providing respectively receiving road attributes. This will 

only rarely be the case.  

In the case of AGORA, the digital road network database needs to contain geometry and 

topology of the road segments. This is needed to allow shortest path algorithms (routing) to be 

performed in the network. In the case of AGORA, also the description of road segments by 

their óform of wayô and ófunctional road classô is mandatory. If the data base used does not 

contain such information a priori, it needs to be added. The definition of these two attributes 

comes from the GDF standard.  
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Figure 22 - Conceptual Model of Road Network 

The structure sketched here provides the basic concept in a very simplified way. Links are 

connected by nodes. Routes are a (sorted) composition of (connected) links, which may be 

used as a means for linear referencing. For more detail on the information model of the road 

network please refer to the standards ISO 19133, ISO14825 and the specifications in 

EuroRoads34, which also provides a good entrance to the subject. 

  

 

34 EuroRoadS, Deliverable D8.2, State of the Art of Road Data in Europe, 2005. 
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7.2 Location References 

 Overview 

In a data store, basically two methods of referencing are possible:  

¶ Indirect referencing towards a digital road network (e.g. linear referencing). Through 

this indirect reference the geographical position and other local features at the location 

can be deducted from the underlying digital road network.  

¶ Direct geographical referencing of the road attributes, which means that position 

(coordinates) and other features at the location are directly stored with the road attribute 

itself. These data (position and additional features) could be identified from on-site field 

survey and inspection or deduced using a mapping service, but usually would not 

require storing a digital road network together with the road attributes in the data store.  

With the requirement to be able to transfer locations to other road networks, a simple direct 

geographical referencing approach (position + some attributes such as heading and street 

name) appears not to be sufficient but a more complex location referencing technique is 

needed.  

Different approaches have been trialed to overcome this problem and to create such a 

ócomplexô location references transferable between network databases. The AGORA 

approach35, relies amongst others on a set of surrounding positions, which are identified 

according to a set of rules in a digital road network, as well as additional features of the road 

network at these positions. These positions and attributes then enable the reconstruction of 

the location in other road network databases.   

In the source data store, it is therefore assumed that locations are stored as indirect location 

references. For transfer, these are transformed into a complex (direct) location reference 

(AGORA reference code), which is then again decoded into an indirect location reference on 

the receiving side (information provider).  

As a result, compliance with TN-ITS leads to the general recommendation that in the TN-ITS 

data store, indirect referencing to a road network (i.e. linear references) is used. Then, a 

location reference encoder can be used which uses the digital road network in place. The 

encoding is an automated process which can take place any time, independent of data 

maintenance. The generated location reference code may not be needed to be stored in the 

local data store since it can be (re-)generated any time from the indirect (linear) reference and 

the respective road network.  

When using indirect location references in the data store, the geometry for the road attributes 

is taken from the road network. Despite of that, when available it could be a good idea to store 

the original geometry of a point attribute and the original geometry of the starting point and 

 

35 ISO/DIS 17572-3 ISO/TC204 Intelligent transport systems (ITS) ð Location referencing for 
geographic databases ð Part 3: Dynamic location references (dynamic profile) 
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ending point of a line attribute. ñOriginal geometryò can be available, if the geometry of the 

attribute is measured in a field survey independent of the road geometry.  

Yet, if direct referencing is still preferred for position storage in the TN-ITS data store, an 

on-the-fly location reference code could be generated by using an external service. Providing 

the location of an attribute unambiguously to this service requires manual intervention, e.g. 

positioning on a graphical map interface provided by this service. In return, the service could 

then generate and return a location reference code which is stored in the local data store as 

attribute to the road attribute. This alternate workflow is not described in further detail in this 

document and not recommended further. 
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 Conceptual Data Model 

Indirect location referencing means a data store where road attributes are referenced to a road 

network objects, e.g. by linear referencing. The light-blue part of the model describes this. The 

measure-value(s) defines where on a network-element the instance of the road attribute starts 

and ends.  

Using direct location referencing in a data store, implies that road attributes are stored as 

geographical objects and all direct location referencing information (geo-references, i.e. the 

step-points of a polyline) are stored together with the safety information. The light-green part 

of the model describes this. In the case of direct referencing, location referencing attributes like 

road number, functional road class, etc. have to be stored together with the road attributes as 

a complement to the actual geometry (coordinatepair). Instead of storing separate location 

referencing attributes, an Agora-string can be derived and stored together with the geometry. 

This is not considered a recommended practice and is not described in further detail here. 

Moreover, since the start of TN-ITS, AGORA-C has not been used anymore by road 

authorities.  

 

 

Figure 23 - Conceptual model of Location Referencing 
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7.3 Road Attribute 

 Overview 

Below is a table with road attributes identified as interesting for in-vehicle ADAS applications. 

These were established during the ROSATTE project, and have been reproduced below for 

the purpose of illustration and ease of understanding, given that (some of ) these have already 

been further elaborated on in the TN-ITS specification. Please note that in CEN TS 17268, the 

term safety attribute was replaced with the more generic term road attribute. 

(During a workshop organized as part of the TN-ITS GO project, a new list of possibly 

interesting features for future applications (including automated driving) was developed. These 

can be found by TN-ITS members on the Sharepoint). 

 

Table 17 ï Road (Safety) Attributes for In-Vehicle ADAS Applications 

Road Attributes (Safety 

Attributes in ROSATTE) 

Example of ADAS  application  Change frequency  

Speed limit  Speed alert  Very high (7-9% / year)  

Traffic signs  Enhanced navigation (e.g. truck)  High  

Lane  information  (number,  
width, divider, connectivity)  

Lane keeping assistance, Lane 

departure warning, Curve warning  
Medium  

Traffic lights  Intersection assistance  Medium  

Crossings (pedestrian, tram)  Enhanced navigation  
Vulnerable road-users protection  

Medium  

Toll  barriers,  motorway  
junctions, tunnel access  

Obstacles / change of lighting / speed 

limit / inter-vehicle distance 

management  

Very low  

(new road or reshaping)  

Gradient (slope)  Curve warning  
Fuel consumption assistance (car and 

truck)  

Very low  
(new road or reshaping)  

Transverse gradient (banking)  Roll-over warning system (truck) Curve 

warning  
Low  
(new road or reshaping)  

 

Source: ROSATTE Annex 1, 2007, slightly different than a table defined in Maps and ADAS36 

From the list of road attributes described in the table, it was agreed by data providers (mainly 

road authorities as data owners) and data users (map providers, vehicle industry and road 

authorities) that this project needs to address the attributes with the highest priority market 

demand and focus on a limited number of road attributes characterized by a high change 

frequency:  

¶ Speed limits  

¶ Other traffic regulations and signs relevant to road safety. 

 

36 MAPS&ADAS, a PReVENT Project, 2007, SP Deliverable, D12.51 Data Sourcing, Part 2 ï Inventory 
Details 
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The focus in ROSATTE test sites was on these attributes, but some other attributes like Traffic 

lights and Crossings might also be provided from some test sites.  

The intention is of course to establish exchange formatôs which are flexible enough to enable 

the provision of a number of other kinds of attributes, although that was not tested in ROSATTE 

test sites.  

More precise definitions of a specified number of road (safety) attributes can be found in 

chapter 8. 

Source for a road (safety) attribute in the data store can be:  

¶ Legal traffic regulations and/or 

¶ Field survey of actual road conditions  

¶ A traffic signs data base 

As seen in the conceptual data model below, type of speed limit, validity, vehicle, driver, 

weather condition, etc. are interesting parameters for speed limits. For temporary speed limits, 

start- and expire-time are necessary.  

 Conceptual Data Model 

Examples of road attributes are shown in the following figure.  

The validity of a road (safety) attribute can be a rather complex description of the time-periods 

(months, weekdays, hours, etc.) during which a specific instance of a Road (Safety) Attribute 

is valid.  

Legal traffic regulations are both implicit (e.g. 50 km/h in all urban areas where no other 

regulation overrides it) and explicit (a regulation for a specific part of a road). Explicit traffic 

regulations are sign posted on the roads, although the location of the sign post and the location 

of the regulation might differ depending on for example where it is practical to actually set up 

a sign post. Sign posts often repeat information shown on other sign posts. When storing 

information relevant for safety, there is no need to store all sign posts.  
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Figure 24 - Conceptual Model of Road (Safety) Attributes (ROSATTE) Including Some Examples 

 

7.4 Update Information 

 Overview 

Incremental updates can be provided either through record update events or by comparing 

different database states. In the case of record update events it is necessary to store 

information that describes when a road (safety) object is added, modified or deleted. The other 

option is to send updates as batches of increments created from a process comparing the 

latest version of a dataset to a previous one.  

A full supply of road attributes as initial supply to an information provider who has no such data 

at all, is also handled via this concept. All objects, which initially exist before the updating starts, 

can be modeled as a large number of óinsertsô. Hence no different exchange mechanism/format 

is foreseen for full supply.   

 Conceptual Data Model 

The model on the next page describes the situation with record update events. A transaction 

with a timestamp defines when every road (safety) object is added, modified or deleted in the 

TN-ITS Data Store.  
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Figure 25 - Conceptual Model of Update Information (ROSATTE) 

 

7.5 Metadata 

Metadata describes the actual content of the data store and the characteristics of the content. 

This includes e.g. spatial, temporal and thematic extents of the content.  

Quality parameters like availability, up-to-dateness, completeness, consistency, correctness 

and accuracy are a part of metadata (definitions and descriptions of these parameters will 

follow in other deliverables).  
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8 UNDERSTANDING DETAILED INFORMATION REQUIREMENTS 

The TN-ITS data content specification is set out in the TN-ITS-ITS specification. The data 

content specification specifies the various classes of information that are being used within TN-

ITS without mandating a particular technology for the implementation. The data content 

specification uses UML constructs such as packages, classes, attributes, associations and 

OCL constraints, and assumes that the reader is familiar in that domain. 

The data content specification is organized in packages where each package corresponds to 

a separate subset of the TN-ITS domain. Each package contains a number of classes with 

attributes and associations. 

Chapter 6 of the TN-ITS specification sets out the data content specification. In particularly, it 

includes the following: 

¶ The introduction defines the basic concepts;  

¶ Section 6.2 sets out the package overview;  

¶ Section 6.3 sets out the package road features, including class definitions in section 

6.3.2 and sub package conditions in section 6.3.3;  

¶ Section 6.4 sets out the package location referencing;  

¶ Section 6.5 sets out the package updates, including class definitions in section 6.5.2; 

¶ Section 6.6 sets out the package metadata; 

¶ Section 6.7 sets out the package feedback; 

¶ Section 6.8 sets out the package data set. 

  



 

Deliverable 5.3 ï Implementation Guidelines ï Data Sender 120 

9 ADDITIONAL INFORMATION REQUIREMENTS ð ROAD NETWORK 

Often, an enacting authority is required to publish road data according to the INSPIRE data 

specification for transport networks (sub-theme road networks). The ability to do this is a firm 

indicator that it will also be possible to publish data according to TN-ITS. 

Additional information requirements regarding the INSPIRE Data Specification on Transport 

Networks can therefore be found in Chapter 5.3 on ñApplication Scheme Road transport 

Networksò in the INSPIRE D2.8.1.7 deliverable. The text can be access from: 

https://inspire.ec.europa.eu/documents/Data_Specifications/INSPIRE_DataSpecification_TN

_v3.0.pdf  

  

https://inspire.ec.europa.eu/documents/Data_Specifications/INSPIRE_DataSpecification_TN_v3.0.pdf
https://inspire.ec.europa.eu/documents/Data_Specifications/INSPIRE_DataSpecification_TN_v3.0.pdf
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10 ADDITIONAL INFORMATION REQUIREMENST ð DYNAMIC 

LOCATION REFERENCING 

The TN-ITS specification lists AGORA-C (ISO 17572-3) and OpenLR (http://www.openlr.org) 

as methods for dynamic location referencing. These methods pose specific requirements on 

the structure and content of a TN-ITS data store. The important parts for a data sender involve 

the encoding of location references. 

10.1 OpenLR - White Paper 

More information on OpenLR can be found in its White Paper. Please find it online at:  

https://www.openlr-association.com/fileadmin/user_upload/openlr-whitepaper_v1.5.pdf 

Please note that the OpenLR White Paperôs chapters 4 and 5 on respectively requirements 

and the logical data format specification are part of Part IV on transforming changes to the TN-

ITS Specification. 

Please note that the OpenLR White Paperôs chapters 7, 8 and 9 are part of Part V on exporting 

TN-ITS Data Sets. 

10.2 ISO 17572-3 (AGORA-C) 

More information on location referencing for geographic databases can be found in Part 3 of 

ISO 17572 on Location Referencing Methods. The text can be purchased on: 

https://www.iso.org/standard/63402.html   

 

 

 
  

http://www.openlr.org/
https://www.openlr-association.com/fileadmin/user_upload/openlr-whitepaper_v1.5.pdf
https://www.iso.org/standard/63402.html


 

Deliverable 5.3 ï Implementation Guidelines ï Data Sender 123 
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11 MEASURING QUALITY 

Understanding the application-dependent data quality requirements and how to measure 

against those requirements is essential for a data sender. TN-ITS has reviewed and selected 

appropriate methods, and defined the relevant metrics for evaluating the full set of TN-ITS 

services developed and extended by TN-ITS GO partners in Europe. This chapter first sets out 

the evaluation plan which was used to assess the data quality, after which results from the TN-

ITS GO project are referenced.  

 

11.1 Evaluation Plan 

The aim is to evaluate the operational TN-ITS services, including the integration of the data in 

the commercial database as well as the feedback loop.37 

In detail, the evaluation will: 

¶ Determine the strategy how the TN-ITS services shall be evaluated over the duration 

of the service implementations, including the extensions defined in Activity 3, and, 

¶ Evaluate these operational services over the data chain from the member state as data 

provider to map makers (as example data consumers) including the feedback loop. 

 Evaluations related to the access and performance of the Web-services 

The access and the performance of the web-services will be evaluated based on principles 

discussed earlier in the TN-ITS task-force for Service-level agreement  

The availability will be measured and will be documented by the provider over a period (bd) 

to determine the up-time. 

Incident management will be evaluated on support hours, response time and resolution time. 

 

37 The feedback loop is an extra data link that links the TN-ITS data consumer with the TN-ITS data 
provider to give feedback to the data provider on the quality level of the its published data 

During the ROSATTE project, a test and validation plan was established, with the purpose 

to define the process to be conducted to determine to what extent the project has 

succeeded in meeting its system and user requirements, which can be found in ROSATTE 

Deliverable 5.1 on the test and validation plan. This was not repeated in the TN-ITS GO 

project, and as such, the TN-ITS GOôs evaluation plans and results are instead presented 

here, as they provide up-to-date information on how data quality was assessed and 

evaluated. ROSATTE Deliverable 5.1 may nevertheless still be informative to the reader 

embarking upon the implementation of a new TN-ITS service. However, when reading the 

ROSATTE deliverable, one should keep in mind the differences between the now out-

phased ROSATTE specification and the TN-ITS Specification, as set out in Chapter 1.5. 
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Three service quality levels are identified, related to the obtained evaluation results: Basic, 

Elite and Ultimate. 

 

Table 18 ï Service Quality Levels 

TN-ITS Service Levels Basic 

(low) 

Elite 

(medium) 

Ultimate 

(high) Support services 

Service Availability (over a period): 90% 96% 99,9% 

Incident management ï support 
hours 

Office hours Office 
hours 

24x7 

Incident management ï Initial 
response time 

1 day 4 hours 1 hour 

Incident management ï Target 
resolution time 

Reasonable 
effort 

1 day 4 hours 

 

 Evaluations related to the óstructure of TN-ITS dataô (protocol) 

The evaluating partner will check correctness of data format and compliancy to of the xmlôs file 

provided in the TN-ITS service Pilot. 

 

 Evalutions related to the ólocation referencingô (accuracy checks) 

The accuracy of the location of the provided updates and report on the overall correctness will 

be evaluated. 

 

 Data Content check vs. other sources (Features and Attributes) 

Quality check of the data content will be performed in similar way and report in agreed template. 

(This was done during the TN-ITS GO project by Väylä, TomTom and HERE). 

 

 Evaluations on the Feedback Loop (Statistics on publish data) 

The TN-ITS service with Feedback loop data to the service will be provided and planned 

individually by mapmakers/data users. (This was done during the TN-ITS GO project for the 

service of Väylä by TomTom and Here). 
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 Planning 

This section sets out the planning as initially drafted during the TN-ITS GO project, in order to 

provide an illustration of the evaluationôs planning aspect. 

All Partners of the TN-ITS GO project are asked to give input on when they expect to have a 

TN-ITS service pilot running and being mature to perform evaluation by TomTom and HERE. 

As part of Activity 3.2, HERE and TomTom are to setup pilot service of Feedback service to 

the service by Väylä (FTA). 

The evaluation of each of the services will happen once and to be performed by HERE, 

TomTom and Väylä in a 3-month period from January 2020 to March 2021. 

To ensure the best planning for the Partners performing the evaluation, it is expected to limit 

the amount of overlap of the 3-month periods as much as possible. 

Table 19 ï Member State Evaluation Period Plan 

TN-ITS Go Partner Member state  
Start date of the 3-month 
evaluation period 

AVP - Slovenian Traffic Safety Ag. Slovenia 01 July 2020 

DfT ς (Dep. for Transport)  UK **  

DGT ς Spanish ministry Spain **  

DTTAS -Dep. of Trans., Tourism & Sport Ireland **  

ERA - Road Ad. Republic of Estonia Estonia **  

FTA -Finnish Trans. Ag. (Väylä) Finland **  

HERE map provider **  

IGN France **  

IP - Infraestruturas de Portugal Portugal 01 April 2020 

LRA - Lithuanian Road Ad. Lithuanian 31 March 2020 

MIT ς ministry of infrastructures & trans. Greece 16 March 2020 

MOW ς Flanders  Belgium 25-11-2019* 

PWD ς Ministry Cyprus Cyprus **  

RWS Nederland **  

STA  -Swedish Trans. Ad. Sweden **  

TomTom map provider 01 December 2020 

KOZUT - Hungarian Public Road Non-profit PL Hungary 01-12-2019* 

* New date between Jan 2020 and Feb 2021 to be proposed by partner 

** No time proposed by Partner 
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11.2 Evaluations 

TN-ITS GO Deliverable 4.2 sets out the results of the evaluation of the respective TN-ITS 

services implemented by Member States during the TN-ITS project. The evaluation results are 

available on the TN-ITS Sharepoint, accessable to members of TN-ITS (GO).  
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12 LEARNING FROM EXISTING IMPLEMENTATIONS 

This chapter sets out how seven countries implemented their pilot TN-ITS service during the 

TN-ITS GO project. It provides information ï and perhaps serving as inspiration to those 

preparing to implement new TN-ITS services ï on the following aspects of the respective 

implementations: 

- General information on the implementation; 

- Exclusions from the implementation; 

- Specification and design of the pilot; 

- Implementation of the TN-ITS pilot service; 

- Road/Safety features excluded from the pilot; 

- Data representation; 

- Service infrastructure and architecture; 

- Pilot test results; 

- Speed limiting traffic signs / Speed limit line segments; 

- Updates and update frequency; 

- Road network. 

Please note that the countries involved in the project had different starting points, as some 

countries were more advanced than others in terms of road digital storage and infrastructure. 

Please also see chapter 13 on identifying changes in data, which also sets out the countriesô 

approaches to data store maintenance and service roll-out during the pilot implementations. 

  



 

Deliverable 5.3 ï Implementation Guidelines ï Data Sender 129 

12.1 Implementation of TN-ITS in the Netherlands 

Rijkswaterstaat (RWS) is a Dutch government agency, which is part of the ministry of 

Infrastructure and Water Management. RWS promotes safety, mobility and the quality of life in 

the Netherlands. RWS is responsible for the design, construction, management and 

maintenance of the main infrastructure facilities in the Netherlands. This includes the main road 

network, the main waterway network and water systems. Besides, RWS is responsible for flood 

protection and prevention, and clean and sufficient water. Some of RWSôs tasks are 

outsourced to the private sector. RWS co-operates internationally with sister organizations, 

universities and a large number of European and overseas authorities and government 

agencies. 

Transparency in the form of open data is high on the Dutch and European political agenda. 

RWS gathers static (and dynamic) road data like speed limits, number of lanes, etc. that is 

publicly available as open data unless restrictions by law like privacy regulations prevent this. 

Feedback on those data sets is gathered and improvements are made. TN-ITS GO will 

standardize static road data and the feedback process of all European countries involved by 

developing a list of requirements.  

 General information concerning the implementation  

The internal TN-ITS project in The Netherlands is divided in two parts. The first part is the initial 

requirement of ITS Action Plan B to supply static road data óAS ISô. TN-ITS GO is the second 

part of the RWS project and is divided into 5 work packages. RWS will take part in project 

evaluations, will provide input for European Expert communities, and coordinates work 

package 2 (TN-ITS Service Pilots).  

In order to specify the current situation a gap analysis is made in collaboration with the Dutch 

national access point (NDW38). This analysis provided an overview of static road variables 

which are not yet covered by data sources provided to the NDW. This overview is matched 

with the open data sources available within RWS. Identified gaps are filled with the open data 

sources available within RWS. This resulted in the completion of the data supply in the AS-IS 

situation (Action B). 

TN-ITS Go was planned to execute their activities in 2019. Due to change in project 

management no activities where undertaken. Since October 2019 a new project manager was 

introduced to the project and started up project activities again. With the approval of the Project 

Initiation Document and the determination and allocation of project resources. The TN-ITS Go 

project is in full swing again. 

On a high level overview, the TN-ITS Go project consist of three major activities. Conducting 

a data mapping (existing data resources connected to TN-ITS Go elements), technical 

realization and evaluation of the service in pilot phase.  

  

 

38 Nationale Databank Wegverkeergegevens 

https://www.ndw.nu/
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 Exclusions of the implementation 

The implementation of TN ITS Go also comes with a few exclusions.   

¶ Data sources not owned by RWS: 

Open data sources owned by RWS will be added to the Dutch national access point 

NDW and are included in the scope of this project. Data sets that are not owned by 

RWS, like National Parking Register (NPR owned by National Vehicle Authority - 

RDW39) and National Data Public Transport (NDOV owned by CROW 40ï a 

technological platform for transport, infrastructure and public space) are not part of the 

scope of this project even though they might be added to the Dutch national access 

point NDW. 

The CEN developed a list of requirements (European specifications) to merge the data 

sets into one data set and provide the delta reflecting recent changes made to this final 

data set. Those requirements were critical input for RWS to start developing. Based on 

those requirements the exact scope will now be determined. 

¶ User Feedback (feedback loop): 

Feedback can be given 24/7 through the Servicedesk Data mentioned on the website 

of the national access point in the meta data of the data sources of RWS. Processing 

of feedback will take place during office hours. Extending the processing capacity of 

the Servicedesk Data in order to be available 24/7 is out of scope for this project. 

The CEN developed a list of requirements (European specifications) to standardize the 

feedback process among all European countries involved. Feasibility and impact of 

required changes will be determined and a detailed planning made accordingly. 

¶ Requested changes 

RWS will implement a process to evaluate all requests for change. Those requests 

might come up through the feedback loop or through feedback provided by map makers 

(TomTom and HERE) during the project. Requests might include adding preferred 

variables, extending the covered area, changes in format, and changes to the quality 

of the existing data (for example an erroneous speed limit). Small adjustments will be 

directly made during the project, whereas bigger improvements with structural impact 

on capacity and finances, will be reviewed by management of RWS. Those additions 

are not included in this project, but after evaluation these requests might be fulfilled in 

separate projects depending on the pros and cons for RWS. 

  

 

39 https://www.rdw.nl/over-rdw 
40 https://www.crow.nl/english-summary 

https://www.rdw.nl/over-rdw
https://www.crow.nl/english-summary
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 Specification and design of the pilot  

In this overview, we can identify the steps that are needed to design the pilot. 

 

 

 

d 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 26 ï Pilot design of the Netherlands 

The BNP application is an application that is already in production and uses multiple data 
sources (example: Data source 1 and 2). The BNP application is a RWS owned application 
including the data sources NWB (Nationaal Wegenbestand) and WEGGEG (Weggegevens), 
both specific road information.  
 
The data that is used must be converted into the new TN-ITS Go format. To connect the right 
data item from our data sources to the right TN ITS GO item, a data mapping is needed. This 
will give a complete overview of available data and to what TN ITS Go element it should be 
connected.  
 
BNP will produce the right TN ITS GO dataset according the TN ITS Go format to the Data 
library. This data library is stored at PDOK, a Dutch government Geodata platform that services 
data for different purposes.   
 
A download service will be provided by our National Access Point (NDW) with the latest TN 
ITS GO data files. These data files are available for the Service Providers (Map providers). 
 

 Implementation of the TN-ITS pilot service  

RWS is in process of securing the effort that is needed to setup a data mapping. The data 
mapping includes the modification from existing data sources to the TN-ITS Go format. This 
modification also includes for example the methods for location referencing (OpenLR and 
GLM) and ensuring that the dataset commits to the INSPIRE guidelines.  
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The result of the data mapping is a design that is used by our system integrator for technical 
realisation. Our system integrator CGI41 is well known with the BNP application as with the 
data. 
 
CGI will conduct the realisation and ensure that the TN-ITS Go format can be processed in our 
existing applications and follow our existing processes.  
 
The data according the TN ITS Go format will be placed at the Publieke Dienstverlening Op de 

Kaart (PDOK42). PDOK is the leading platform for high-quality geodata in the Netherlands and 
will function as the data store for the TN ITS Go datasets. 

 Road features excluded from the pilot 

Road features which will be excluded from the pilot are: 

¶ Traffic Signs; available in KernGIS as one of the data sources, however the quality of 

this data varies. Another multi-year project within RWS is currently improving this 

database. The database will therefore not yet (AS IS) be included in the national access 

point NDW. Parts of this data set might be included in the improved merged data set 

for which the development has started in 2019. 

¶ Toll barriers; The Netherlands does not have any toll barriers on the main roads owned 

by RWS. There is a limited amount of toll barriers on local roads, but this data is not 

available. Since data of local roads is not required for this project, this attribute is not 

applicable for The Netherlands for this project. 

¶ Gradient (slope); The Netherlands does not have any hills on the main roads owned by 

RWS. Some small hills are existent in local areas but this data is not available. Since 

those roads are not in the scope of this project, this attribute is not applicable for The 

Netherlands. 

¶ Transverse gradient (banking); The Netherlands does not have any sharp curves on 

main roads or local roads. This attribute is not applicable for The Netherlands. 

¶ Tunnel access; This data is not currently gathered/available. 

 Data representation 

The data will be made available to our national access point at NDW. The files will be 

according the CEN/TS 17268:2018 format. 

  

 

41 https://www.cginederland.nl/nl/overheid/rijksoverheid 
42 https://www.pdok.nl/ 

https://www.cginederland.nl/nl/overheid/rijksoverheid
https://www.pdok.nl/


 

Deliverable 5.3 ï Implementation Guidelines ï Data Sender 133 

 Service infrastructure & architecture 

Our infrastructure is already in place. The TN-ITS Go format is an add-on on that existing 

infrastructure as well as the business process. This is an architecture overview of the BNP 

application mentioned in paragraph 2.1.3. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 27 ï Service infrastructure and architecture in the Netherlands 

 Speed limiting traffic signs / Speed limit line segments 

In March 2020 the speed limit of all highway roads in the Netherlands were set to 100 km/h 

during day from 6h to 19h. During night time (19h to 6h) the speed limit differs per highway. 

Speed limit on highway roads that goes through urban environment (exp. A10 Amsterdam, A12 

The Hague) are set on 80 km/h. This road information will be made available in the TN ITS Go 

data. 
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Figure 28 ï Road (speed limit) signs in the Netherlands 

 

 Updates and update frequency 

The interval of updates is not consistent among all databases included in the national access 

point. The interval is mentioned in the meta data provided by the link to the database in the 

national access point.  

The interval of the updates of the TN-ITS GO merged data set needs to be determined. 

Preferred interval requested by map makers (TomTom and HERE), pros and cons for RWS, 

and feasibility need to be balanced. 

 Road network 

The road network included in the pilot phase will cover all main and local roads (if available) in 

the Netherlands. Road attributes that are included in the pilot data set are: 

¶ Geometry 

¶ Road width 

¶ Number of lanes 

¶ Junctions 

¶ Road classification 

¶ Speed limits 

¶ Location referencing 

¶ Public transportation stops and layovers (not the responsibility of RWS) 

¶ Parking and rest/service areas (not the responsibility of RWS) 
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Figure 29 ï Road network covered in the pilot in the Netherlands 

RWS manages more than 5.000 km main roads. With a density of approximately 57.5 

kilometres of motorway per 1000 km², the Netherlands has the largest motorway density in 

the European Union. 
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12.2 Implementation of TN-ITS in Hungary 

The main objective of Hungarian pilot implementation was to start a TN-ITS service as soon 

as possible with limited data, then improving the data quality and expanding the dataset as 

well. 

Our goal was to make every traffic sign data available by TN-ITS service in the proper format, 

in accordance with the TN-ITS standard. 

The barrier of the implementation is the data coverage. Hungarian Public Road (HPR) operates 

the 33 % of the whole Hungarian Road Network. This amount includes the highways and main 

roads. The chance of making other road operators to join is very little. 

 General information concerning the implementation  

The service has been running since the beginning of the year 2019. 

The portal is available on the following website: 

https://tnits-test.kozut.hu/ 

The query dataset was published on:  

https://tnits-test.kozut.hu/TNITSServer/download/queryDataSets 

An additional website is also available for testing purposes: 

http://temp.geox.hu:9090/TNITSServer/download/queryDataSets 

 Exclusions of the implementation  

Hungarian Public Road (HPR) operates every road outside of towns cities and villages. This 

network includes the major roads and motorways. Everything else belongs to the municipalities 

except private roads. 

Roads of municipalities and private roads data will not be included in the service. 

We might be able to make the Budapest road operator to share their data. 

There are private motorway operators in Hungary. These companies must provide traffic data 

towards HPR. We share the private motorways data on TN-ITS service as well. 

  

https://tnits-test.kozut.hu/
https://tnits-test.kozut.hu/TNITSServer/download/queryDataSets
http://temp.geox.hu:9090/TNITSServer/download/queryDataSets


 

Deliverable 5.3 ï Implementation Guidelines ï Data Sender 137 

 Specification and design of the pilot  

 

Figure 30 ï High level process & component view for Hungary 

The implementation of the service was based on the standard and the recommendations for 

data publishers and users. The implementation followed the standard methodology used in 

HPRô IT project, but due to the characteristics of the project elements of the agile methodology 

were also used. 

As it was mentioned earlier only MK (Hungarian Public Road) data will be included in the 

service. Although we created the possibility in the architecture for outside data providers to join 

the service. Further data providers can be Budapest Road Operator and the municipalities.  

Hungarian Public Road is the operator of the National Access Point. During the implementation 

we made the system capable of receiving, storing and forwarding data in TN-ITS format as 

well.  

Hungarian Public Road as a data provider uploaded and made available the TN-ITS data for 

NAP data users.  
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 Implementation of the TN-ITS pilot service  

The aim of the pilot implementation was to develop the portal in order to inform the users about 

the service. At the same time, we made the query dataset available on the website. The dataset 

includes speed limit, height and weight restriction data. 

The plan is to expand the dataset with new data. During the project, HPR is about to develop 

a new database called Traffic Sign Registry (TRF). TRF will include all data and attributes of 

traffic signs on HPRôS road network. The beta version of the database is already accomplished. 

Traffic sign registry is going to be the main source of Hungarian TN-ITS service. 

The full service will include all traffic sign of the road network.  

In the pilot phase speed limit height and weight restriction will be available 

 Road features excluded from the pilot 

In the pilot phase the following features will be available: 

- Speed limit 

- Weight restrictions 

- Height restrictions 

- Location of parking areas 

The full service is going to include all of Hungarian Public Roadôs traffic signs. 

 Data representation 

The data can be downloaded from the Hungarian TN-ITS website. These data are available in 

several xml feeds. The format of the data was created due to the TN-ITS GO standard (CEN/TS 

17268:2018). As location referencing GPS coordinates were added in the xml feedôs tags. 

In the Hungarian query-dataset new URLs are added by the refreshment rate of the data.   

Traffic sign placing and removing are also published as a new URL.   
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 Service infrastructure & architecture 

 

Figure 31 ï Process & component view for National Road Network in Hungary 

The data of HPR generated after field surveys. HPR department (data bank) is responsible of 

the maintenance and the update of the dataset.  

The data is stored in a HPRôS system called Road Network Database.  

Road Network Database system is the source of Hungarian TN_ITS service in pilot phase. 

In order to provide speed limit data for the whole road network national traffic rules were 

considered. 

Discovery, download and feedback services were created as the part of the service 

infrastructure. 

According to the standard three services have been implemented: 

¶ discovery service: to search for dataset on the basis of the content of the corresponding 

metadata: date, spatial coverage: engineering district, type of the information (e.g. 

traffic sign type), 

¶ download services: to download the relevant/selected dataset directly, 

¶ feedback service: instead of the "automated" feedback service traditional 

communication methods (e-mail, website) are used to get feedback from the end-users. 
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 Test results  

The service is running from the beginning of the year without major problems. There was not 

any issue regarding the servers. We already received some feedback from TomTomôs 

Hungarian group. Minor modifications were made to improve the data quality. 

We are still waiting for validation from the partner companies (Here, TomTom). 

 Speed limiting traffic signs /Speed limit line segments 

The system uses for location referencing GPS coordinates. Later stages the service can be 

expanded with OpenLR location referencing method, although it is not required by the TN-ITS 

standard.   

Speed limit line segments were calculated by the exact location of the traffic signs and the 

traffic regulations. The validity of speed limit restrictions covers the whole network.  

The values of line segments were generated only by the Hungarian traffic regulations at the 

areas where there are not any speed limit traffic signs. 

 Updates and update frequency 

In the pilot phase the data source of the service is the EasyWay system. The update frequency 

of the EW is one month. Therefore, we set the TN-ITS service into one-month update frequency 

as well. 

The full serviceôs main data source will be the traffic sign registry. The update frequency in this 

case will be one day.  

The traffic sign registryôs data is already available on the test server. 

 Road network 

Some details about the Hungarian Public Roadôs network: 
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Figure 32 ï Road network in Hungary 

 

MAP1: Hungarian separated into maintenance centres  
 
- 19 County Directorates 

- 93 Maintenance Centres 

¶ 16 for motorways 

¶ 77 for public roads 

- Own employees: 5 574   

- Employees involved in the public works program:  1 590 
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Figure 33 ï Road network covered in the pilot in Hungary 

MAP2: Graph of Hungarian Public Road (all major roads are included) 

HPR operates over 31 000 km of national road. This amount will be included in TN-ITS service. 

178 809 km road operated by municipalities will not be included. 

The roads inside the lathes of cities, towns and villages are operated by municipalities in 

Hungary. The road network coverage of Hungarian TN-ITS service is all roads except 

municipalities and private roads. Every road outside of towns villages and cities will be 

included.    
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12.3 Implementation of TN-ITS in Cyprus 

During the last year, a demo version of the pilot service of TN-ITS was achieved. The demo 

version works as expected according to TN-ITS Specifications (CEN/TS 17268:2018 

standard). However, the service is currently connected to an ñimageò database (copy of the 

original database with some adjustments) and not the main database of the Public Works 

Department (PWD). Additionally, the demo version of the TN-ITS service is currently hosted in 

free cloud server (https://www.heroku.com/) until the full implementation of the pilot. 

The reason of not having the service connected to the PWD Database is because the PWD is 

working on updating their database and their GIS System. The TN-ITS Cyprus service has 

been developed to support the new database and GIS system therefore until the new GIS 

System is ready the service will not be fully functional. In addition, the TN-ITS service pilot will 

be uploaded on the same server of the National Access Point (NAP) of Cyprus. However, the 

Public Works Department, has finished a tendering process in November 2019 for the 

installation of the new servers for the NAP, and the servers are expected to be installed during 

2020. If any delay affects any of the two projects described above, the full implementation of 

the TN-ITS pilot in Cyprus will experience further delays. 

 General information concerning the implementation  

The demo version of the pilot implementation has been implemented and it has been published 

through the website http://tnits-cyprus.herokuapp.com/. 

 Exclusions of the implementation  

The following data are expected to be excluded from the implementation: 

¶ Data not owned or generated by the PWD. 

¶ Data owned or generated by local authorities, such as local roads and minor roads will 
not include in the service. 

 

Data exchange policy 

¶ According to the EU and Cypriot Legislation on reuse of public data, non-sensitive data 
generated by the public sector should be accessible and free to reuse when possible.  

¶ Data generated from the TN-ITS service will be distributed free and open under the 
Creative Commons 4.0 licence. 

  

https://www.heroku.com/
http://tnits-cyprus.herokuapp.com/


 

Deliverable 5.3 ï Implementation Guidelines ï Data Sender 144 

 Specification and design of the pilot  

The TN-ITS service for Cyprus was designed and developed according to the CEN/TS 

17268:2018 standard following the Specifications for ITS Spatial data exchange on changes 

in road attributes. The following figure shows an overview of the platform. 

 

Figure 34 ï Design of the pilot in Cyprus 

As shown in the figure above, the service consists of two components, the first one is the ñData 

Retrievalò component which is responsible to ask for the changes of a requested date from the 

ñTN-ITS Databaseò (which is a database that automatically logs any changes from the PWD 

Database regarding road network attributes). Once the ñData Retrievalò component gets the 

data from the TN-ITS Database, the data are converted into the TN-ITS data structure through 

the ñData Conversionò component and displayed to the user through the TN-ITS Cyprus 

website as an *.xml file 

 Implementation of the TN-ITS pilot service  

For the pilot, only the speed limits will be available through the service and only the TEN-T 

road network of Cyprus will be covered. However, the implementation has a provision for 

further expansion of the service to include more attributes and cover higher percentage of the 

road network.  

 Road features excluded from the pilot 

Additional features will be included in a future development of the platform. Currently only the 

speed limits will be available through the pilot. In the next stage road width and maximum high 

will be included.  
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 Data representation 

The data can be exported form the TN-ITS Cyprus website in the form of a standardized *.xml 

file according to the CEN/TS 17268:2018. The location of the change is given as a series of 

coordinates representing a road link or a series of traffic links where the restriction is effective. 

In a next stage location referencing will be given in INSPIRE as well. 

 Service infrastructure & architecture 

In the context of the TN-ITS pilot, a software service has been implemented to publish road 

feature updates from the Cypriot road network database. The following diagram demonstrates 

the architecture and the functional components of the service. 

 

Figure 35 ï Service infrastructure & architecture in Cyprus 

As shown in the figure above, any update on the road attributes (A), is recorded to the ñPWD 

Spatial Databaseò and through a trigger faction (B), the changes are stored in the ñTN-ITS 

Databaseò. Once a user makes a request for data (1) through the ñTN-ITS websiteò or through 

the NAP website, the request is pushed to the ñData Retrievalò (2) functional component which 

requests the data from the ñTN-ITS Databaseò (3). The data from the TN-ITS database are 

then pushed to the ñData Conversionò functional component (4,5) which is responsible to 

transform the data in the standardized form described in the CEN/TS 17268:2018. Then, the 

satirized *.xml file is given to the user through the ñTN-ITS websiteò (6,7) or through the NAP 

website. The user can request either the data from the previous day or a bulk download of all 

the changes happened from the launch of the service.   
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 Speed limiting traffic signs 

Currently the system does not support traffic sings locations. The information regarding the 

speed limiting restrictions currently is given through a series of coordinates representation the 

location (line segments) where the restriction is effective. Traffic signs restrictions with linear 

referencing will be added to the TN-ITS system in a future expansion of the service and it will 

be published through the service using OpenLR encoding.  

 Speed limit line segments 

The TN-ITS Cyprus implementation gives information in any change of speed limits in line 

segments. The line segments are given through the output file with the information regarding 

the new speed limit. 

 Updates and update frequency 

The update frequency is daily. As long as a speed limit (or any other road feature supported 

by the service in the future) has changed to the PWD Spatial Database, the information will be 

available the next day through the TN-ITS Cyprus website. However, this depends on the 

speed of recording updates to the GIS system of the PWD. The PWD is working on solutions 

and improved processes to speed up the recording of changes in the road network. 

 Road network 

The road network supported by the service is all the road network under the authority of the 

Public Works Department which covers interurban road network, motorways, main roads, 

secondary interurban roads and main roads connecting villages or residential areas of cities. 

However, for the pilot we focused only to the TEN-T road network of Cyprus which is shown in 

red colour in the following figure (approximate 330 km). In a future expansion of the service 

the main road network will be supported from the service as well (blue colour in the following 

figure - approximate 2.400 km). 

 

Figure 36 - The Trans-European Transport Network in Cyprus (red) and the main roads (blue) 
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12.4 Implementation of TN-ITS in Portugal 

The entire Geographic Information System of the company was mostly developed with internal 
resources, and we work with both proprietary and open source software. 

IP43 decided to subcontract TN-ITS GO software development services namely, the Data 
Sender implementation. 

The definition of project overview and scope, i.e. the first project phase, is concluded. The 
second project phase: i.e. the solution requirements and the detailed functional and technical 
specifications are concluded also. We are working on the last development details that are 
expected to be finished at the end of the current month (May 2020). 

 

Figure 37 ï Overview pilot design in Portugal 

 General information concerning the implementation  

Infraestruturas de Portugal is the state-owned enterprise that was originated from the merger 
by incorporation of Rede Ferroviária Nacional - REFER, E.P.E.  (REFER, E.P.E.) with EP - 
Estradas de Portugal, S.A. (EP, S.A.). The resulting company was transformed into a public 
limited company, taking the name Infraestruturas de Portugal, S.A. (IP, S.A.). 

In practical terms, the management of the road and railway infrastructures was taken up by a 
single company under a joint, integrated and complementary strategy. 

The purpose of IP, S.A. is to plan, design, construct, finance, maintain, operate, rehabilitate, 
extend and modernise the national road and railway networks, including the command and 
control of train movements. 

The sole shareholder of IP is the Portuguese State, and it is under the control of the Ministry 
of Infrastructures and Housing, and the Ministry of Finance. 

The actual PT road network is a wide and geographically dispersed network with more than 
26.000 km. This network, owned by IP, is stored on a PostgreSQL database, permanently 
updated, mainly because of jurisdiction changes. The road network is a unique geographic 
table with more than 50 fields with multiple domains each one. The coordinate system is PT-
TM06/ETRS89, INSPIRE mandatory. 

 

43 Infraestruturas de Portugal 
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There are more than 50 road attributes already in the database, from which we chose as 
relevant fields for TN-ITS GO the following: Lanes number, Road number, Speed limit, Road 
Classification, Tolls, and among others. 

 Exclusions of the implementation  

Municipal roads are not included. We manage exclusively the National Road Network, which 
consists of motorways, main routes, complementary routes and national roads. 

 Specification and design of the pilot  

The solution implements: 

¶ IP GIS features collection and their integration into a TN-ITS database; 

¶ TN-ITS information provision to service providers; 

¶ Feedback collection from service providers, reporting any difficulties in the integration 
of information received; 

The solution scope and main requirements are: 

¶ IPôs Enterprise GIS Portuguese Trans-European Global Network (TEN-T), and Lisbonôs 
metropolitan area high-performance road network information integration (about 2600 
km); 

¶ Additional new information integration after the initial information loading; 

¶ TN-ITS format information release using Web Services; 

¶ Feedback integration from information consumers;  

¶ Implementation of a small portal, which will allow the registration of users and their 
authentication, as well as the visualization of the exchanged messages. 

 Implementation of the TN-ITS pilot service  

As part of the project management and implementation methodology, IP will cover all project 
life cycle, in which we would like to highlight the following phases: 

 

 

 

Figure 38 ï Pilotôs life cycle in Portugal 
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This methodological approach corresponds to the knowledge consolidated through IP's 
external projects management experience allowing the prevention of problems and mitigation 
of risks that can arise in the life cycle of the projects. 

The pilot project implementation activities are in the last stage of development, with the project 
team focused on the last development details that are expected to be finished at the end of the 
current month (May 2020). 

The pilot implementation to is being carried out in the present year with the testing, deployment 
and production stages (expected to be concluded on June 2020). 

 

 

  

Figure 39 ï Pilot implementation timeline in Portugal 

 

 Road features excluded from the pilot 

All but the speed limits. 

 Data representation 

CEN-TS 17268:2018 XML format. 
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 Service infrastructure & architecture 

The following diagram presents the overall architecture of the solution to be implemented 
(presently there is no operational National Access Point (NAP) available in Portugal): 

 

 

Figure 40 ï Overview infrastructure in Portugal 

 

1. IPôs enterprise GIS integration. The information to be made available, from the IPôs GIS, 
will comprehend: 

o Road network data features identification and selection (and their attributes); 

o Initial road network data loading process implementation: Portuguese Trans-
European Global Network (TEN-T), and Lisbonôs metropolitan area high-
performance road network information integration (about 2600 km); 

o Implementation of a periodic process for integration of any "Deltas" concerning 
the previous version. 

 

 

Figure 41 ï Overview infrastructure in Portugal (focus on GIS and TN-ITS) 

 

2. Solution Prototype Main Components. IPôs GIS integrated information will be resident 
in its database, from which the information will be generated in TN-ITS format, for 
external availability. The following information will be available: 

o The initial version of the road network; 
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o Version 1 with the Deltas in relation to the initial version; 

o Version 2 with the Deltas in relation to version 1; 

o Version N with the Deltas in relation to version N-1; 

o Intermediate complete versions will be created according to a periodicity to be 
defined (for example, every six months); 

o Feedbacks information reported by consumers 

 

 

Figure 42 ï Overview infrastructure in Portugal (focus on TN-ITS) 

A portal will also be made available for usersô registration, as well as audit features on the 
messages exchanged. 

 

Figure 43 ï IPôs TN-ITS Portal 

 

3. Information Exchange Component. The information exchange component includes the 
implementation of 5 Web Services (WS): 

o WS that provides the list of available versions; 

o WS that provides a particular version N; 

o WS that provides the existing feedbacks for a particular version; 

o WS that allows consumers to report feedbacks; 

o Web Service that allows consumers to search for a given feedback. 
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Figure 44 ï Overview infrastrcuture in Portugal (Focus on TN-ITS and Web Services) 

 

4. Business platforms. Several business platforms will be a main consumer of this type of 
information: 

o They will have a geographic database, which will store incidents and telematics 
equipment locations; 

o This database will always have the latest version of the TN-ITS locations, 
updated based either on the base version or on the various "deltas" provided 
by the same layer of Web Services used by external consumers; 

o A layer of services will also be available for consumption of this information by 
any other IPôs internal application. 

 

Web Services 

 

Figure 45 ï Overview infrastructure in Portugal (Focus on Webservices) 
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Figure 46 ï Datasets list in Portugal 

 Speed limiting traffic signs /Speed limit line segments 

Speed limiting traffic signs wonôt be available. 

Speed limit line segments are already available  

 Updates and update frequency 

¶ Fixed/confirmed updates: every six months 

¶ Dynamic updates: whenever changes occur 

 Road network 

This project is going to enlarge the existing European TN-ITS covered road network with 2600 
km, beyond the 100 km already planned high-traffic volumes road network, in the Lisbon 
district, with the Trans-European Global Network (TEN-T), presented in the following figure. 

 

Figure 47 ï Road network covered in pilot in Portugal 

The roads attributes to be shared are the following: road name, maximum speed, number of 
lanes, road geometry, and few more.  
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12.5 Implementation of TN-ITS in Slovenia 

Republic of Slovenia joined the Programme Support Action TN-ITS GO to pilot the TN-ITS 

service for the part of TEN-T network to gain initial insight and experience in the field. The need 

for resolving road users outdated maps problems was recognised in practice and particularly 

in 2018 when tooling stations for passengersô cars were removed but drivers still reacts to the 

outdated speed limitations in outdated navigation devices producing traffic congestion. Actions 

in service chain for better and timely informed road users are strongly supported since they 

improve traffic flows and contribute to traffic safety. Mission to facilitate and foster the exchange 

of ITS-related spatial road data between road authorities as trusted data providers, and, data 

users as map makers and other parties is strongly supported by NCUP (NTMC ï National 

Traffic Management Centre, division of Ministry of infrastructure/ Land Transport Directorate) 

responsible for national strategic traffic management and coordination of ITS systems, services 

and solutions. 

Standard SIST-TS CEN/TS 17268:2019 Intelligent transport systems - ITS spatial data - Data 

exchange on changes in road attributes (Inteligentni transportni sistemi - Prostorski podatki 

ITS - Izmenjava podatkov o spremembah atributov cest) is available at ñSlovenian Institute for 

standardisationò ( www.sits.si ) since its adoption on 1/02/2019.  

TN-ITS stakeholders IN SLOVENIA 

Road network in Slovenia is public road network consisted of state roads network and 

municipality roads in total length of more than 38.900 km. 

State roads length is 6.718 km and is divided into:  

- primary motorways and expressways network in length of 781 km (part of TEN-T) 

developed and maintained by concessionaire DARS d.d. (Slovenian motorway operator) 

- secondary road network of regional and main roads 5.937 km developed and maintained 

by concessionaire DRSI (Slovenian Infrastructure Agency) 

Municipality roads are maintained by 212 local municipalities and categorised network is in 

length of 13.860 km. 

Targeted TN-ITS GO pilot road network is Slovenian primary motorway road network part of 

TEN-T Network V and X corridors (A1, A2, A3, A4 and A5 motorways) now part of the 

Mediterranean and BalticïAdriatic Core Network Corridors. 

 

Figure 48 - Motorway (primary) road network in Slovenia (source Wikipedia) 

http://www.sits.si/
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Several stakeholders are involved in various aspects of public road network management: 

The Ministry of Infrastructure exercises the role of national coordinator in the fields of 

transport and energy. Land Transport Directorate is affiliated division for primary road transport 

network and secondary road transport network is in the domain of DRSI (Slovenian 

Infrastructure Agency). 

National Traffic Management Centre NCUP (NTMC), an internal organisational unit of Land 

Transport Directorate at the Ministry of Infrastructure, has the task to control the 

implementation of the Action as authority responsible for strategic traffic management at state 

level. NTMC is also responsible for the deployment of National Access Point in 2019. 

Motorway operator DARS is state owned motorway concessionaire responsible for motorway 

network infrastructure which is also part of TEN-T (primary road network).  

DRSI - the Slovenian Infrastructure Agency is a body within the Ministry of Infrastructure 

and performs expert technical, development, organisational and administrative tasks for the 

construction, maintenance and protection of main and regional roads and some expressways 

(secondary road network).  

National Road Registry keeper is unit within DRSI with the responsibility to maintain official 

National Road Database BCP. Available is the public road network collection of road labelling 

and network geometry as well as vertical and horizontal traffic signage. Official referencing is 

linear referencing based on kilometre (defined as a mileage).  

Slovenian partner in TN-ITS GO project is AVP the Slovenian Traffic Safety Agency (STSA), 

a legal entity of public law which operates in the field of traffic safety as implementing body 

(affiliated to the Ministry of Infrastructure) with the support and collaboration of NTMC ï 

National Traffic Management Centre. 

For the successful implementation of action TN-ITS GO cooperation among all relevant listed 

stakeholders and affiliated divisions is needed as well as consultation with implementation 

companies that deployed and maintain existing system and services in the field of ITS. Various 

actorsô systems and services should be consolidated and upgraded. 

Good coverage of most road attributes is only in the official primary motorway road network 

and this is also the pilot area. Specific national format of the data needs to be converted to TN-

ITS specificities format. Sign codes are in national specific format and needed is coupling to 

EN ISO 14823 format. 

 General information concerning the implementation  

TN-ITS PILOT IN SLOVENIA 

Technical Architecture will follow description of Service specification (chapter 8) in the CEN/TS 

17268:2019 

Pilot design will follow detailed service specification in TN-ITS deliverable D5.3 - 

Implementation Guidelines - Data Sender.pdf (October 2018 release). System design is 

considering composite use cases:  
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- Maintain attributes, which is mainly about keeping Data Store up to date. 

- Exchange attributes, which describes the data flow from Road network operator Data Store 

to Information Provider. 

- Integrate attributes, which describes finding and using road attributes.  

Maintain attributes concerns the initiation of the Data store, the data import, the maintenance 

of attributes, and the quality management of road attributes up until the point where they are 

published. In addition, reception of feedback is a part of this use case scenario. In the pilot only 

basic service for reception of data could be envisaged. 

The Exchange attributes composite use case is concerned about the actual exchange 

procedures and services involved in the road attribute exchange process.  

 

Figure 49 - Top level Use Case 

Particular complex specific effort is expected at Import road attributes. Attribute data (with 

references to regulations, if available) is imported from various Data Providers (e.g. Map 

Providers and Enacting Authority holding the role as Data Provider). Initial/permanent complex 

algorithm procedure (transformation, conversion) need to be delivered and deployed to convert 

national specific road and map data, rules and regulations into Data content specification in 

the CEN/TS 17268:2019 standard. Detailed specification will be left to pilot implementation 

when consolidation among stakeholders will be reached, since some simplification could be 

achieved if data sources are upgraded in particular way and updated. 
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Tender was prepared in 2019 and published in the 1st quarter of 2020. Closing and contracting 

is planned for 2nd quarter of 2020. 

Development and the deployment of the pilot TN-ITS services will be performed in 3rd  quarter 

of 2020 and will be available for evaluation from 30/09/2020. After 2020 envisaged is pilot TN-

ITS service with the inclusion and upgrade to the whole state network by 2022. Service will be 

published at National Access Point for traffic data and information. 

Steps toward sustainable TN-ITS service 

Slovenian partner in TN-ITS GO project is AVP the Slovenian Traffic Safety Agency (STSA) 

as implementing body with the support and collaboration of NTMC ï National Traffic 

Management Centre, division of Ministry of infrastructure and in that cooperation all strategic 

and operational decision will be taken. 

Deployed TN-ITS GO pilot service is the base for the future full deployment of permanent TN-

ITS service for state road network covering primary motorway road network and secondary 

road network with regional and main roads. 

Afterwards steps toward motivating or to commit municipalities will be necessary for covering 

whole public network of relevance and where transit or specific destination traffic appears. 

 Exclusions of the implementation  

Details will be available in Q4 2020 after the detailed analysis of available data.  

 Specification and design of the pilot  

Pilot design should follow detailed service specification in TN-ITS deliverable D5.3 - 

Implementation Guidelines - Data Sender.pdf (October 2018 release). System design is 

considering composite use cases:  

- Maintain attributes, which is mainly about keeping Data Store up to date (pilot will include 

state road database motorway road network (>600km) geometry with speed limits road 

attributes, speed limits vertical traffic signage and general rules. Other signage included in 

the pilot is optional in regard to available attributes and simple transformation/automation 

of existing data to TN-ITS format). 

- Exchange attributes, which describes the data flow from Data Store to Information Provider. 

- Integrate attributes, which describes finding and using road attributes.  

Targeted TN-ITS GO pilot road network is Slovenian primary motorway road network part of 

TEN-T Network V and X corridors (A1, A2, A3, A4 and A5 motorways). 
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Design 

 

Figure 50 - Functional design diagram from data source to National Access Point 

 Implementation of the TN-ITS pilot service  

Development and the deployment of the pilot TN-ITS services will be performed in 3rd  quarter 

of 2020 and will be available for evaluation from 30/09/2020. Service will be published at 

National Access Point for traffic data and information. 

Planned pilot phases for: 

Phase 1: System design and development: 

M1: TN-ITS service plan concept and initiation (Stakeholder consolidation) 

M2: System analysis and Requirements with system design (available Q2 2020)  

M3: Development and delivery of pilot TN-ITS service (available Q3 2020)   

M4: Implementation plan for permanent TN-ITS service on state road network (Q4 2020) 

Phase 2: Test and evaluation 

M5: Test and evaluation activities (available Q4 2020) 

M6: Project closure by December 2020  

Deliverables: Pilot deployment of TN-ITS service 

¶ Analysis of data content and structure of available data for the deployment of TN-ITS 

service; 

¶ Proposal for pilot deployment of TN-ITS structures on primary motorway network; 

¶ Pilot deployment of TN-ITS service (full data set minimum motorway road geometry 

with speed limits road attributes, speed limits vertical traffic signage, update set with 

changes will be done just for the purpose of concept validation); 

¶ Proposal for content and structural upgrades of road database parts for automatic 

conversion for TN-ITS service; 

¶ Plan for the full deployment of TN-ITS service on the state road network (in compliance 

to SIST-TS CEN/TS 17268:2019); 
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 Road features excluded from the pilot 

Other signage apart from speed limits included in the pilot is optional in regard to available 

attributes and simple transformation/automation of existing data to TN-ITS format. Road 

features which demands additional attributes or complex transformation of existing data will be 

omitted.  Details will be available in Q4 2020 after the detailed analysis of available data.  

 Data representation 

Compliance to SIST-TS CEN/TS 17268:2019 (for the output). 

Input: State road database motorway road network (>600km) geometry with speed limits road 

attributes, speed limits vertical traffic signage in line with national Policy for Traffic Signalisation 

and Road Traffic Equipment (ñPravilnik o prometni signalizaciji in prometni opremi na cestahç 

trenutno aktualna objava: Uradni list RS, ġt. 99/15, 46/17, 59/18 in 63/19). 

A National Road Registry includes data about national road centrelines and intersections, 

technical characteristics of national roads and road facilities. It includes traffic signs information 

as well. The registry core is a graphical layer of national road axis including attributes about 

roads, road links, and road links mileages. Other road characteristics (like road width, number 

of driving lanes, road surface material, traffic load, etc.) are kept as an attribute data, the 

location of characteristics is defined as a mileage. A separate graphical layer of intersection 

points is also kept in the registry. Intersection point is defined for each crossing of categorized 

roads with other categorized or non-categorized roads, as well as for every point where road 

link characteristic is changed. 

The most important source for vertical and horizontal signage is WEPS - Application for 

evidence of traffic signalization which is part of the National Road Registry Information 

Database. Sign codes are in national specific format and needed is coupling to EN ISO 14823 

format. Expected is lack of completeness of digital attributes at the source data to fulfil 

compliance to SIST-TS CEN/TS 17268:2019. Consequently, inclusion of particular road 

feature apart from speed limit in the initial pilot set of road features will depend on the 

complexity of the needed conversion in regard to limited resources. 
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 Service infrastructure & architecture 

 

Figure 51 - TN-ITS data repository is the core service for the provision of TN-ITS Download service at National 
Access Point 

 Speed limiting traffic signs /Speed limit line segments 

Complete set of speed limiting traffic signs on motorway network will be available.  

Complete set of speed limit line segments on motorway network will be available.  

 Updates and update frequency 

Full data set motorway road network speed limits attributes will be available. 

Update set with changes will be done just for the purpose of concept validation for later full 

implementation. 

Reason is stakeholders chain as is, solution is permanent and automatic content delivery for 

TN-ITS service. 

At later stages after the pilot deployment monthly or quarterly updates are envisaged. 

 Road network 

Targeted TN-ITS GO pilot road network is Slovenian primary motorway road network part of 

TEN-T Network V and X corridors (A1, A2, A3, A4 and A5 motorways) now part of the 

Mediterranean and BalticïAdriatic Core Network Corridors.  
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Figure 52 - Motorway (primary) road network in Slovenia (source Wikipedia) 

Pilot implementation might be limited in scope in dependence of technical complexity and 

available budget. 
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12.6 Implementation of TN-ITS in Spain 

The broad purpose is to plan and implement carefully the new ITS spatial data supply chain 

strategies in Spain. 

The data available for this project depends on various data providers. In the particular case of 

Spain, these providers are the Ministry of the Interior and the regional road authorities. This 

complexity has significantly inhibited the data collection. 

It has been necessary to establish a base format in Excel, since it is a format widely known 

and easy to use by all data suppliers, in order to carry out the data collection process from 

each one. 

A number of problems have arisen throughout the project which have made it difficult to 

develop a converter capable of processing data in such a way that roads can be divided 

(creation of a limited section of each road) on the basis of an inventory of traffic signs (speed 

limit and end of ban). 

In addition, we have found that data suppliers do not have a complete and updated inventory 

of each and every sign, there are incomplete data, inconsistencies in the continuity of speed 

limits along a road, etcé 

In this sense we have chosen to work with the information we have, being the responsibility of 

each of the data providers the accuracy of the information. We will report the errors and 

inconsistencies detected in the initial information, so that the competent authority in each case 

can make the corresponding modification(s).  

 General information concerning the implementation  

The system to be implemented is based on an application that acts as a data converter, 

processing the input files in Excel format, and a database of georeferenced objects in GIS 

format to create sections (road sections with a certain speed limit) according to the available 

speed limitation signs. 

 Exclusions of the implementation  

Speed limitation and end of prohibition signs as well as restrictions on transit to vehicles will 

be processed.  

Other information is excluded from the project. 

 Specification and design of the pilot  

On the one hand, for the regional authoritiesô data, the starting point is the input data of the 

different Excel files received by the data suppliers. For this purpose, minimum information fields 

have been determined for data processing, such as: coordinates in WSG84 format (Latitude 

and Longitude), kilometre point of the signal, direction of the road in which it is located, name 

of the road, type of signal and value of the signal. 
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Figure 53 - Example of Excel format to complete by data suppliers 

The traffic signs of each road are processed through a spatial object of the same road (from a 

GIS file), the sections of the road are created according to the proximity of the sign with each 

existing point within the spatial object. It is considered impossible to process any road without 

available signals (in any direction). 

Once the sections are created, the XML files are created with the structure 

"ROSATTESafetyFeatureDataset". 

  

 

Figure 54 - Design of the pilot 

Comment 
For the processing of each of the signals the Excel file is read (each road authority has its own) 
and a series of georeferenced objects are created with a value and type of signal. In addition, 
the road referenced by the signal is obtained as a spatial object (GIS database) and is executed 
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consecutively to find the closest point to the signal and thus be able to segment the road and 
create a section with a fixed speed value. 
 
On the other hand, in the case of the Ministry of Transport data, the service will consist of two 
parts. The first of them is the "Data Collection", which is responsible for requesting updated 
data from a specific date requested from the "Source Database" (which is a database that 
records any changes in the database regarding road network signalling attributes and is 
updated by the Conservation Centers). Once having the "Data Collection", this data is 
converted into the TN-ITS data structure through the "Data Conversion" component and 
displayed to the user through the Spanish National Access Point website as a *.xml file. 
The system is based on a Java process (hosted on a server of the Spanish Ministry of the 

Interior) capable of reading and processing the different signals included in the project.  

 Implementation of the TN-ITS pilot service  

The service will be implemented as a process within a server dependent on the Directorate 

General of Traffic (Ministry of the Interior), capable of processing the Excel files that will be 

received periodically and automatically updating the data. 

In addition, the service will be able to process each Excel with each supplier's data and validate 

them to create the corresponding sections for each signal within a road. Once the sections 

have been created and the road has been processed, the data is converted to XML format, 

stored on the server and published in the NAP. 

 

 

Figure 55 ï Timeline for the TN-ITS integration in Spain 

 Road features excluded from the pilot 

All traffic signs other than prohibition or end of prohibition limits are excluded. Processing of 

other safety signs will be included in the future. 
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Figure 56 - Speed limit and end of prohibition signs included in the project 

 Data representation 

The output data of the process is represented in XML format according to the ROSATTE 

standard and will be available for public use. 

 NAP: http://nap.dgt.es/ 

 

Figure 57 - General Directorate for Traffic (DGT) National Access Point   

http://nap.dgt.es/
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 Service infrastructure & architecture 

.

 

Figure 58 ï Service infrastructure and architecture in Spain 

The general structure of the system is shown in the illustration. The aim of the system is, given 

the initial data taken from the Ministry of Transport's Geopackage files and the Regional 

Authorities' Excel files, to convert them to TN-ITS format in .xml format and store them in the 

TN-ITS database hosted on a DGT server. 

The data from the Ministry of Transport are received directly from a WFS server. 

Once the data has been converted, the information will be available for consumption by the 

map providers from the DGT NAP (National Access Point). 

For this purpose, a client-server type architecture is used, where the user consumes the 

information hosted in the DGT NAP. 

On the other hand, the information will be displayed on the DGT's Mobility Map. In this case it 

is only a visual display of the information. 

 Speed limiting traffic signs/ Speed limit line segments 

The speed limit signs are those that inform of the start of the limitation section. These signs 

are circular and white with a red border and their pictogram is black on a white background. 

The end of prohibition or restriction signs are those that inform that the prohibition or limitation 

section has ended. These signs are round and white with one or more diagonal black stripes. 

http://mapamovilidad.dgt.es/home.htm;jsessionid=8AE4E84001379D8930B1A062F11958BA
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Figure 59 - Speed limit signs 

 

Figure 60 - End of prohibition signs 

Speed limit line segments: 

N.A. 
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 Updates and update frequency 

The frequency of updating of all information related to changes in speed limitation signalling is 

expected to be on a quarterly basis. 

 Road network 

The national road network will be implemented in the project. A total of 26.403 km of high-

capacity roads (toll motorways, free motorways, dual carriageways and multi-lane roads). 

The pilot is being developed in the National Road Network, which includes the TEN-T Spanish 

corridors and extends to more than 80.000 signs. 

 

 

Figure 61 ï Road network covered by the pilot in Spain 

GIS representation for the more than 80.000 speed limit signs in the National Road Network. 
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12.7 Implementation of TN-ITS in Greece  

In the recent years, stakeholders of the Greek road network have shown considerable interest 

in digitalising transportation. As a result, the rate of growth of ITS services in Greece has been 

increased, often achieved as a collaboration of the Ministry of Transport, road operators and 

local authorities. In this framework, the TN-ITS service is expected to provide standardization 

of exchanged road data and promotion of ITS services between the involved parties. 

In specific, the aim of the TN-ITS service in Greece is to create a data chain between the 

different road network parties, which will perform in an automatic, self-sustained and 

predefined manner, in order to publish changes of the road attributes, as defined by the TN-

ITS specification. 

The Greek pilot will be implemented through a collaboration of the following TN-ITS partners:  

¶ Ministry of Infrastructure, Transport and Network (MIT) will act as a general 

supervisor of the implementation and all processes involved.44 

 

¶ Institute of Communication and Computer Systems (ICCS) will be in charge of the 

technical implementation of the service, preparation of the pilot and evaluation.45 

 

¶ Map Providers will be employed to evaluate the TN-ITS service, as end-users.  

Support will be provided by the following external parties/entities: 

¶ Egnatia Odos SA (Egnatia) will inspect, organize and provide the pilot data.46 

 

¶ Greek National Access Point (Greek NAP) has implemented a national platform via 

which the datasets will be published as a service.47 

 General information concerning the implementation  

The implementation of the TN-ITS service in Greece will undergo two main phases. During the 

first phase (short-term), all the efforts will be focused on implementing the pilot, which will serve 

as a prototype of the final service. Given that the serviceôs components have yet to reach a 

maturity level as well as the potential delays due to legal or administrative issues, some parts 

of the pilot service are expected to be replaced by temporary solutions. 

The final version of the TN-ITS service will be completed during the second phase (long-term), 

where all components are expected to be tested and ready to be used and a general 

agreement between all the involved parties will have been achieved. Such a plan introduces 

various aspects of uncertainty. As a result, it was decided to plan the TN-ITS pilot 

 

44 http://www.yme.gr  
45 https://www.iccs.gr  
46 http://www.egnatia.eu  
47 http://data.nap.imet.gr  

http://www.yme.gr/
https://www.iccs.gr/
http://www.egnatia.eu/
http://data.nap.imet.gr/
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implementation (prototype version) based on the work of the first phase, which also aligns with 

the projectôs timeframe.    

 Exclusions of the implementation  

As explained in TN-ITS GO Deliverable D2.1,48 the feedback loop service will not be 

implemented for the Greek TN-ITS pilot, since Greece is a new member state of the TN-ITS 

platform. The scope of the implementation was defined according to the current maturity of the 

Greek road network services and the considerably low amount of expected test data. 

 Specification and design of the pilot  

In regards to the Greek implementation, the TN-ITS service will rely on the road attribute 

changes of the A25 Thessaloniki ï Serres ï Promachonas motorway (see Sec. 12.7.10). As 

such, the design of the pilot is focused to deal with the specific datasets that will occur, during 

the pilot phase. 

The above mentioned data consists of toll stations locations and speed limits traffic signs 

(absolute location, relative location from previous interchange, speed value). Data 

updates/changes will include speed limit value changes, relocation, addition of new or removal 

of existing physical signs. Absolute value linear reference system is used for physical signs 

localization (0-96km E - direction towards Greece - or B - direction towards Bulgaria -). So a 

speed limit traffic sign installed in 55km right carriageway towards Bulgaria, is referred as PI B 

55,00. Additionally, a relative linear reference system is used in parallel for management and 

maintenance works, which gives the exact position of any motorway asset including traffic 

signs from previous interchange. 

 Implementation of the TN-ITS pilot service  

The initial implementation for the TN-ITS pilot service was planned for launch on January 2020. 

The system underwent a pre-pilot testing phase, as defined in D2.1, during November-

December 2019, where all system modules were implemented (BETA version) and were 

prepared for integration into a single toolchain. 

Although the technical details of the implementation were finalized, several administrative 

issues arose, mainly in regards to the way the Greek NAP will be incorporated in the TN-ITS 

system and how the published data will be available to the clients, in terms of privacy and 

security.  

As a result, the involved partners of the pilot have decided to exclude the Greek NAP from the 

TN-ITS implementation. Instead, a temporary (backup) service, implemented by ICCS, will be 

in charge of mimicking the functionality of Greek NAP (namely a NAP emulator) and thus 

exposing the data to the map providers. The technical details of this modification are presented 

in Sec. 12.7.7. When the abovementioned issues are resolved, the Greek NAP is expected to 

 

48 TN-ITS GO D2.1 TN-ITS service implementation plans, 2018 
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be added in the toolchain, so that the TN-ITS service can proceed to its second phase (long-

term) (also see Sec. 12.7.1). 

 Road features excluded from the pilot 

In the table below, the road features that will be excluded from the pilot are displayed. In 

accordance to the datasets of the specific road segment that are expected (see Sec. 12.7.3), 

certain attributes either do not exist in the highway or are not expected to be modified during 

the pilot implementation, therefore, the service cannot be demonstrated and the attribute is 

excluded. 

Table 20 - Road attributes excluded from the pilot 

Road Attributes Excluded from the pilot reasoning 

Warning sign no change is expected 

Road number no change is expected 

Road length no change is expected 

Road name no change is expected 

Stop sign not existing in highway 

No entry not existing in highway 

 Data representation 

The main procedure that is responsible for data handling is the Translation process (see Sec. 

12.7.7). The relevant datasets for the Greek pilot implementation are provided by Egnatia, 

using a Road Maintenance Management System (RMMS), formatted as KML files.  

The information contained in those files varies for the different road assets. The Translator 

module handles all the filtering, thus gathering the necessary attributes for the TN-ITS 

specification file. On top of the filtering, certain data modification is also performed, when 

needed, in order to comply with the TN-ITS spec. Lastly, the generated translated file (XML 

format) passes through a validity check and is thereafter sent for exportation.     

 Service infrastructure & architecture 

The system architecture of the TN-ITS service is depicted in the following figure. The different 

modules, when combined, will work as a solid toolchain, from the backend (dataset change 

detection) to the frontend (service available to be consumed by map providers). 

As discussed in Sec. 12.7.4, the initial architecture plan (see line (a) in the following figure) will 

serve as the long-term plan of the service, which can also extend after the completion of the 

pilot.  
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Figure 62 - System Architecture of Greek pilot implementation. (a) Initial (long-term) model to be deployed in the 
future, (b) Backup (short-term) model to be implemented on the grounds of TN-ITS pilot. 

The fundamental modules of the toolchain are the following: 

¶ Dataset DB (Egnatia): Stores all road attributes, along with historical data. 

¶ Data mod tracker (Egnatia): Describes the process of identifying a specific road 

attribute change (relevant to the Greek pilot implementation). 

¶ Dataset storage server (Egnatia): FTP server, hosted by Egnatia, where the changed 

datasets will be stored. Communication link with ICCS. 

¶ Translator module (ICCS): In charge of transforming Egnatiaôs datasets according to 

TN-ITS specifications. 

¶ Exporter module (ICCS): Handles dataset organization, chronological ordering, 

packaging and exportation to the Greek NAP/NAP Emulator. 

¶ NAP Emulator (ICCS): Service hosted by ICCS to emulate the functionality of the 

Greek NAP, as a temporary module of the backup (short-term) architecture. 

¶ Greek NAP: National platform for exposing datasets to the relevant actors (ex. Map 

providers). 

 

 Speed limiting traffic signs/ Speed limit line segments 

The speed limit signs considered for the pilot are mainly traffic signs and toll station speed limit 

signs, since these are expected to undergo the majority of changes during the Greek pilot 

period. The supported attributes, as agreed between Egnatia and ICCS are presented in the 

following table. 

 

 

 










































































































































































