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Preface 
 
This document is the second deliverable of 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. CEF is the Connecting Europe Facility of the European Union. The title of Sub-
Activity 4.7 is "Provision of updates of ITS spatial road data". The Sub-Activity has a close 
connection to the work of TN-ITS, The Transport Network ITS Spatial Data Deployment 
Platform. The remit of TN-ITS is to facilitate and foster, throughout Europe, the exchange 
of ITS-related spatial data between public road authorities as data providers, and ITS map 
providers and other parties as data users, in the context of the TN-ITS exchange frame-
work. 
 
The work of this Sub-activity concerns implementation of a TN-ITS exchange framework 
infrastructure in the five involved EU Member States: Finland, Flanders/Belgium, the Unit-
ed Kingdom, Ireland and France. This work follows work that was carried out jointly by the 
INSPIRE community (represented by the Joint Research Centre of the European Union, and 
the EU-funded ELF project) and TN-ITS in the Transportation Pilot. In the Pilot TN-ITS im-
plementations were realised in Norway and Sweden, which are currently operational. 
 
The work of TN-ITS supports the Commission Delegated Regulation (EU) 2015/962 on 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.  
 
After a general introduction to the development of ITS digital maps, the TN-ITS exchange 
framework, the background of its development, the TN-ITS exchange specification, the EC 
Delegated Regulation and the Transportation Pilot, this deliverable successively presents 
the implementation of each of the five involved Member States of a pilot TN-ITS service. It 
should be noted that each of the Member States has a different starting point. Finland is 
the most advanced, and had already finalised its implementation by end of May 2016. Re-
sults of the implementation were reported already in the deliverable for task 2, and have 
been included in the present document for easiness of reference. 
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Terms and abbreviations 
 

Term Description 

AGORA-C Patented and licensed method for creating dynamic location references. The 
method makes use of set of attributes in the transportation network to pro-
duce unambiguous location references. 

Digiroad Finnish national road database 

FTA Finnish Transport Agency, in Finnish Liikennevirasto, often abbreviated as 
Livi. 

Kalpa View and Download Service of the Finnish Transport Agency 

OTH System for managing the attributes of Digiroad database 

PaaS Platform as a Service.  

VVH System for managing the geometry of Digiroad database 

INSPIRE The INSPIRE Directive aims to create a European Union spatial data infra-
structure for the purposes of EU environmental policies and policies or activi-
ties which may have an impact on the environment. This European Spatial 
Data Infrastructure will enable the sharing of environmental spatial infor-
mation among public sector organisations, facilitate public access to spatial 
information across Europe and assist in policy-making across boundaries. 

See: http://inspire.ec.europa.eu  

OpenLR Dynamic location reference method developed by TomTom. It is based on 
open source code. The method makes use of set of attributes in the transpor-
tation network to produce unambiguous location references. OpenLR accom-
modates requirements of communication of location between systems which 
have dissimilar maps. OpenLR is communication channel independent. It 
takes bandwidth requirements into account in the sense that OpenLR re-
quires minimal bandwidth.  
See: http://www.openlr.be/introduction.html  

ROSATTE ROSATTE, ROad SAfety ATTributes exchange infrastructure in Europe, was an 
EU-funded project, which was running January 2008 – June 2010. The project 
produced a number of reports and specifications which was adopted by TN-
ITS.   
See: http://tn-its.eu/rosatte-project  

TN-ITS Transport Network ITS Spatial Data Deployment Platform. It is concerned 
with the exchange of information on changes in static road attributes. Static 
meaning that the attributes are of a more or less permanent nature, even 
though they may sometimes change.  
See: http://tn-its.eu  

 

http://inspire.ec.europa.eu/
http://www.openlr.be/introduction.html
http://tn-its.eu/rosatte-project
http://tn-its.eu/
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1 Introduction 
 
 

1.1 Evolution of digital maps for ITS 
 
The evolution of digital maps for ITS covers more than 30 years. It started in the second 
half of the 1980s with the large-coverage development by the commercial sector of de-
tailed maps for navigation systems. These maps were based on the GDF standard [1], which 
developed in parallel. Soon after market introduction of navigation systems, mid 1990s, 
the digital maps started to be used for other ICT-based in-vehicle systems that were under 
development. These ADAS (advanced driver assistance systems) applications were followed 
by cooperative systems (C-ITS), and currently automated driving is on the horizon. The 
map in combination with positioning developed to a valuable sensor for in-vehicle systems. 
The navigation map providers developed to multinational organisations with the same map 
database specification world-wide, providing maps for ITS. Over time, with the successive 
generations of applications, the requirements for the map increased. It has especially be-
come increasingly critical that ITS maps are highly up to date. The ITS map providers use 
many different data sources and uphold quality and freshness of their maps. But it is prac-
tically very difficult if not impossible to capture the many highly-scattered changes that 
occur day by day in road attributes. 
 
 

1.2 The TN-ITS exchange framework 
 
Road authorities decide on and implement these road network changes. It was realised 
already some ten years ago that adequate capturing and storage of changes in road attrib-
utes by road authorities, immediately when these occur, would constitute by far the most 
efficient and timely source for accurate information on such changes. Doing this would 
require adequate procedures at road authorities, and a road map database as data store. 
With progressing digitalisation, national road databases are also being developed. Solutions 
for the national road database will vary from country to country, in terms of specification, 
data model and GIS environment used. To overcome these differences, the TN-ITS frame-
work was developed as a harmonised solution for exchange of ITS-related spatial data, and 
especially updates thereof. When organised well, with a solid cooperation between road 
authorities and ITS map providers, TN-ITS updates on road attributes will become a trusted 
source. In addition, it will concern single data points (not big data), which do not require 
extensive processing and interpretation. 
 
TN-ITS is the Transport network ITS Spatial Data Deployment Platform. TN-ITS platform is 
organised as an association of members under ERTICO-ITS Europe. The mission of TN-ITS is 
to facilitate and foster, throughout Europe, the exchange of ITS-related spatial data be-
tween public road authorities as data providers, and ITS map providers and other parties as 
data users, in the context of the TN-ITS exchanges framework. Regular members are either 
data providers such as road authorities or data users such as the ITS map providers. Mem-
bership at the data provider side is generally at the national level, through the national 
road administration, ministry of transport or another national organisation involved in road 
data maintenance, although membership of regional or local authorities is certainly possi-
ble. Any organisation interested in the activities of TN-ITS but not qualifying as a regular 
member, may become a support member. 
 
The TN-ITS exchange framework enables a data chain for timely provision of information 
on changes in road attributes and other elements of the physical road network infrastruc-
ture, including public transport elements and geometry, for inclusion in digital maps for 
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ITS applications. The framework comprises collection and maintenance of road network 
spatial data at road authorities in an adequate digital map infrastructure and using ade-
quate procedures, extraction at regular intervals of information on related changes, publi-
cation of such changes as sets of updates, implementation of the updates by ITS map pro-
viders in their digital maps, and provision of updates of ITS maps to end-users at similar 
regular intervals. The framework builds the TN-ITS exchange specification, adequate 
methods for location referencing, quality control and feedback, a discovery service to find 
sets of updates, and on any further specifications or tools that may be developed. 
 
 

1.3 Historical background of TN-ITS 
 
TN-ITS evolved from work performed in several EU-funded projects. The PRe-
VENT/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 pre-
requisite for map-based speed advisory systems. 
 
The idea for a data chain for updates of critical map attributes that arose from these pro-
jects, 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 com-
mercial 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 
adequate common data content exchange format specification for publishing the infor-
mation 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 ex-
change format and a web service specification, which together constitute, as the ROSATTE 
specification [2], now named TN-ITS specification, the core of the intended exchange 
framework. 
 
 

1.4 TN-ITS specification 
 
The TN-ITS specification was developed during the ROSATTE project (and is still often re-
ferred to as the ROSATTE specification). The specification describes the TN-ITS exchange 
framework. It consists of the following three basic parts: (1) a conceptual specification of 
the data content (information model); (2) a physical exchange format; and (3) a service 
specification. Where possible and relevant, the specification was made to be compliant 
with INSPIRE, the Infrastructure for Spatial Information in the European Community. A next 
step is to bring the specification to a formal status (standardisation). Originally the idea 
was to achieve this by defining the specification as a formal extension of the INSPIRE 
Transport Networks (TN) specification. However, as it turned out, this is not an easy path. 
Therefore eventually a route via CEN (European Committee for Standardisation) was cho-
sen. The goal is to bring the specification to a CEN Technical Specification (TS). This pro-
cess in ongoing. 
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1.5 Delegated Regulation 2015/962 and cooperation with DG MOVE 
 
The work and mission of TN-ITS are closely connected to and support the implementation 
of the "Commission Delegated Regulation (EU) 2015/962 of 18 December 2014 supplement-
ing Directive 2010/40/EU of the European Parliament and of the Council with regard to the 
provision of EU-wide real-time traffic information services" [3], published in the Official 
Journal of the European Union on 23-06-2015, with respect to Article 4 "Accessibility, ex-
change and re-use of static road data" and Article 8 "Updating static road data". For this 
matter, TN-ITS closely cooperates with DG MOVE of the European Commission. Conversely, 
the existence of the Delegated Regulation, and the obligation concerning provision of stat-
ic data arising therefrom for Member States, significantly support the roll-out of the TN-ITS 
concept across Europe. Directive 2010/40/EU [4] is generally referred to as the "ITS Di-
rective". 
 
The Delegated Regulation elaborates the Specification B as included in the ITS Directive. It 
should be emphasized that, while the name of the Delegated Regulation points to dynamic 
information, it also includes prescriptions for the provision of static data. The Regulation 
distinguishes two types of dynamic data: (1) "dynamic road status data" (road data that 
change often or on a regular basis and describe the status of the road); and (2) "traffic 
data" (data on road traffic characteristics). In addition is distinguishes "static road data" 
and defines these as road data that do not change often or on a regular basis. Static road 
data may also be understood as data, changes of which will be included in digital map da-
tabases for ITS applications. The use of the term "static" for data that sometimes change 
may be confusing, but the important distinguishing characteristic is the timescale at which 
changes do occur. TN-ITS is involved with static road data. For dynamic data, other com-
munication channels and protocols are being used. The combination of both types of data 
in one Regulation highlights the importance of up-to-date and high-quality digital map data 
for the provision of dynamic information. 
 
 

1.6 The Transportation Pilot 
 
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 ELF project develops a pan-European platform and web service building on 
INSPIRE for access to harmonised spatial data. The INSPIRE infrastructure may be im-
portant for EU Member States that yet have to develop a national road database infrastruc-
ture. The TN-ITS services in Norway and Sweden are currently operational with a limited 
set of attributes, which in the future may be extended based on availability of adequate 
source data in the national road databases. 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 transac-
tions, to enable quick access in the originating map database for visual inspection of the 
local situation. 
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1.7 EU EIP project Sub-activity 4.7 for pilot TN-ITS implementation 
 
It is thought that the best way to progress the TN-ITS concept and increase TN-ITS mem-
bership 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 are 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. CEF is the Connecting Europe Facility of the European Union. 
The title of Sub-activity 4.7 is "Provision of updates of ITS spatial road data". 
 
The TN-ITS sub-project started January 2016, and is expected to run until mid-2017 (the 
formal deadline is 31 December 2017). The Member States involved are Finland, Flan-
ders/Belgium, the United Kingdom, Ireland and France. The ITS map providers HERE and 
TomTom are 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) acts as the 
coordinator of the Sub-activity. The Sub-activity will closely liaise with the INSPIRE com-
munity (JRC, ELF project) and will build on and further extend the experience gained in 
the Transportation Pilot. 
 
The objectives of the sub-activity are the following [5]: 

- First basic TN-ITS implementation in each of the five Member States involved in this 
sub-activity, addressing a limited set of attributes, and addressing only the main corri-
dors, to gain experience for future further roll-out of the service to the comprehensive 
network, and to get a thorough understanding of (1) how the service can be modelled 
in relation to the existing infrastructure for storing spatial road data; and (2) which 
enhancements may be needed for the existing infrastructure to better accommodate 
the intended service. 

- Investigation of existing procedures for the instantaneous updating of the stored spa-
tial road data for changes in the real world, and proposals for improvement. 

 
The Sub-activity has fours tasks [5]: 

1. Sub-activity coordination 
2. Implementation plan for the pilot service 
3. Implementation and testing of the pilot service 
4. Data store maintenance, service roll-out and experience gained 

 
The sub-activity has three deliverables [5]: 

1. Report "Plan for Implementation of Pilot TN-ITS services" (report documenting the re-
sults of Task 2). 

2. Report "Results of Implementation of Pilot TN-ITS services" (report documenting the 
results of Task 3, i.e. the actual service implementation activities and the resulting 
services, as well as the results of the testing of the services). 

3. Report "TN-ITS services - Data store maintenance, service roll-out and experience 
gained" (report documenting the results of Task 4). 

4. Report "Pilot TN-ITS services realised under the EUIP" (final project report providing 
an overall summary of the activities during and results of the sub-activity). 

 
The description of Task 3 is as follows [5]: 

This is the core task of the sub-activity. Implementation involves design and development 
of a software module that can operate as a plugin on the existing data infrastructure to 
identify changes of road attributes, translate identified changes to update messages each 
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containing a structured description of the change and allocation reference, grouping of 
such update messages, and publishing update sets via the national access point. The soft-
ware module shall include a sub-module for creating location references. Tests of the full 
pilot service (the full data chain) to be performed in close cooperation with the ITS map 
providers, who are involved in the sub-activity, as users of the data. 
 
This deliverable of EU EIP Sub-activity 4.7 "Provision of updates of ITS spatial road data" 
details the result of implementation of pilot TN-ITS for each of the five Member States 
involved. The formal deadline for the deliverable was 21 May 2017. 
 
 

1.8 Notes on this deliverable 
 
As already highlighted in the Deliverable for task 2, each of the five Member States in-
volved in this sub-project has a different starting point. Some are more advanced than 
others in terms of road data storage infrastructure. Finland is the most advanced. It al-
ready had developed an adequate road data storage infrastructure, the Digiroad system. As 
a result of this, it immediately started its implementation work, and this was finalised by 
the end of May 2016, and ported from the test and development environment to the opera-
tional environment. Finland has already published a final report of its implementation [6] 
that was included in the first deliverable for Sub Activity 4.7. The present deliverable 
comprehends, for Finland, the result of the implementation already provided in the above 
mentioned report for task 2 [6]. 
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2 Implementation of TN-ITS in Finland 
 
 

2.1 TN-ITS Pilot in Finland 
 
This report documents the Finnish TN-ITS pilot. 
 
The goal for the project was to develop TN-ITS service for the Finnish Transport Agency by 
applying the guidelines available from the Swedish and Norwegian pilot projects. 
 
Safety features to be delivered were based on the ROSATTE specification, safety feature 
types published in the reference pilots, and finally on the feature types included in the 
Finnish national road database. 
 
The implementation has been developed on open source components as much as possible. 
Currently, when the service is still in the pilot phase, some of the components are located 
on a commercial PaaS service. However, these components will be transferred into the FTA 
network before the service will enter the production phase. 
 
Source for the daily updates of the published safety features is mainly the attribute data-
base of Digiroad. All updates of the safety features during the previous 24 hours are 
fetched from the OTH and VVH databases via APIs that query the source database. 
 
The process is automated with a server that starts the process at about 00:40 a.m. 
Data is converted from JSON to ROSATTE xml/gml format and into the ROSATTE schema. In 
addition, Digiroad's ETRS-TM35FIN coordinates are converted into WGS84. 
 
Furthermore, OpenLR sub-process is run to create location references encoded in the 
base64 binary string. 
 
Data files produced by this process are copied onto the FTA's file service. Through the TN-
ITS API the end-users can query the available datasets and finally download datasets of 
their choice. 
 
 

2.2 TN-ITS Pilot implementation and results 
 
 
2.2.1 General information concerning the implementation 
 

Background 

 
Triona AB has developed under the framework of the European ITS platform two pilots 
based on the ROSATTE specification. These pilots were implemented for the Swedish and 
Norwegian national road authorities. 
 
Finnish Transport Agency (FTA), as a member of the European ITS platform, decided in 
2016 to implement in Finland a similar TN-ITS service as in Sweden and Norway. 
 
FTA had carried out a feasibility study on ROSATTE already in 2014 in order to obtain basic 
knowledge and possibly adjust some specifications of the national road database that was 
at the time under renovation process. 
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Pilot project was launched in January 2016 and was completed in May 2016. 
 
Primary end-users of the service will be companies that produce navigation maps, such as 
Here and TomTom. 
 

Connections to other services and systems at the FTA 

 
TN-ITS service and the functionality behind the service will be implemented in the View 
and Download Service (Kalpa) of FTA. Data source for the updates is the national road da-
tabase called Digiroad. It has two subsystems, Attribute management system (OTH) and 
Geometry management system (VVH). 
 
 

 
 

FTA overall architecture 
 
Primary source for the updates is the OTH database, where the attributes related to the 
ROSATTE safety features are managed. Geometry is retrieved from the VVH database. 
 
2.2.2 Exclusions of the implementation 
 
To restrict the scope of the implementation, the following decisions were made: 

- Only update information will be delivered through the TN-ITS API. 
- Concerning the ROSATTE specification: 

- There will not be any safety feature additions to the Digiroad source database at this 
point. In other words, no new data will be collected on field or from other sources. 

- Only a subset of the available safety features of Digiroad will be published. 
- The TN-ITS pilot project will not introduce any national extensions to the ROSATTE 

specification. Extensions implemented in the Swedish and Norwegian pilots will be ap-
plied if possible. 
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2.2.3 Planning phase - results from previous pilots 
 

Goals 

 
The goal for the planning phase was to achieve understanding what requirements the pre-
vious pilots will set for the Finnish implementation. The starting point was that the new 
service should serve the end-users at least as well as the reference implementations. Con-
sequently, documentation created by Triona was studied focusing on the following topics: 

- what are the requirements for the Digiroad system and especially for the OTH data-
base; 

- are there any special requirements for the FTA View and Download service; 
- what safety features of the ROSATTE specification are, in the end-user's point of view 

necessary and/or desirable. 
Some findings based on the reference documentation are discussed in the following sec-
tions. 
 

Indirect location reference 

 
An essential part of the ROSATTE specification is the method of location referencing. 
Based on the topology of the source network and a set of attributes, the end-user is pro-
vided with an encoded location string that will be decoded on the end-user side to match 
two different networks to ensure the update of the safety feature is located on the correct 
road section. 
 
There are two options to carry out the encoding-decoding process, Agora-C and OpenLR. 
Agora-C is commercially licenced method, whereas OpenLR is based on open source. 
 
OpenLR method was implemented in the reference pilots. For the Finnish pilot it was an 
obvious decision to implement OpenLR as well, since the Finnish TN-ITS service will be 
open to the public and will be based as much as possible on open source components. The 
idea of open service is supported by licensing the FTA data under the Creative Commons 
BY 4.0. 
  
Triona proposed and implemented a supplemental location referencing that is called indi-
rect location reference. It is redundant to OpenLR, but it gives valuable location infor-
mation in cases where the end-user network does not contain the geometry at all, where 
the delivered safety feature is located, or the end-user needs to have a reference to an 
external road network for checking against vague OpenLR decoded locations. 
 
Triona has included this addition into ROSATTE by using as a reference INSPIRE linear loca-
tion. 
 
It is emphasized in [7] that the correlation between the INSPIRE object RoadLinkSequence 
and the NVDB road link (referenslänk) should be exactly one-to-one. 
 
In order to deliver the INSPIRE linear location, the ROSATTE GenericSafetyFeature schema 
was modified by Triona. The addition conforms to the INSPIRE Network schema, which can 
be found at: http://inspire.ec.europa.eu/schemas/net/3.2/Network.xsd. 
 
Conclusions for the Finnish pilot:  

- OpenLR encoding will be implemented. 

http://inspire.ec.europa.eu/schemas/net/3.2/Network.xsd
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- Implementation of the INSPIRELinearLocation will be based on Digiroad links. 
 

Attributes needed for AGORA-C and OpenLR encoding 
 
The AGORA-C algorithm takes the following input for encoding the location reference [9]: 

- Geometry. Geometry is generalised by reducing intermediate points of the road seg-
ments. 

- Topology, defined by connected road links and nodes. 
- Naming of the road (street name, road number) 
- Form of way 
- Functional road class 
- Direction of traffic flow 
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The linear location addition to the ROSATTE specification [8] 

 
 
OpenLR does not require street name, but otherwise the same attributes are needed as 
with the Agora-C method. The general requirements for the network geometry are set in 
the OpenLR White Paper as follows [10]: 

- A digital map consists of nodes and lines. 
- Lines represent real world roads or parts of a road. 
- Nodes represent crossings of roads or parts of roads. 
- Nodes are the connecting points between the lines. 
- Coordinates of the nodes are given in WGS84. 
- Every line should have a length value in meters indicating its real dimension along the 

geometry. 
 
Conclusions for the Finnish pilot:  

- All the needed attributes are available in Digiroad. 
- Network geometry complies with the requirements stated in the OpenLR white paper. 

 

Homogenisation 

 
Agora-C and OpenLR require that the road link should always have the same set of attrib-
ute values over its whole length. In those cases, where an attribute value is changed be-
tween start node and end node, the link should be divided. In the figure below (The con-
cept of homogenisation) the link has two attributes, functional road class (FRC) and form 
of way (FOW). The value of FRC changes from 3 to 4 at 400 meters, while the value of FOW 
changes from multiple carriageway to single carriageway at 500 meters. Consequently, 
after homogenisation there will be three links, the first one from 0 to 400 meters, the sec-
ond one from 400 to 500 meters and the third one from 500 to 1000 meters, all with the 
same set of attribute values. 
 
 

 
 

The concept of homogenisation 
 
 
Conclusions for the Finnish pilot:  

- The design principle of the road link in the Digiroad database is that there are some 
attributes valid over the whole length of the link, whereas some attributes are dynam-
ically segmented as point-like or as line-like with starting and ending values on the 
link. 
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- Since all the attributes required by Agora-C and OpenLR are valid for the whole length 
of the link in Digiroad, homogenisation is not needed.  

- In other words, in Digiroad, it is not possible that for instance the value of FOW could 
change inside the link. If a road turns from multiple carriageway to single carriageway, 
at this point the link would be divided into two links. 

 

Published safety features of the Swedish and Norwegian implementations 

 
As the primary idea of the Finnish pilot was to provide the end-users with the same set of 
safety features as in the reference pilots, the data content of Digiroad was checked 
against the Swedish and Norwegian pilots. Safety features of the Swedish and Norwegian 
pilots and their corresponding attributes in Digiroad and in ROSATTE can be found the Ta-
ble 1 and Table 2, respectively. 

Safety features and attributes of the Swedish NVDB applied in the TN-ITS pilot 

Feature type 
(NVDB) 

Attribute type 
(NVDB) 

Corresponding attribute 
in Digiroad 

ROSATTE 

Hastighetsgräns  Högsta tillåtna 
hastighet 

Speed restrictions SpeedLimit/MaximumSpeedLimit 
(Source is always regulation) 

  Avvikande 
hastighet/ 
Högsta tillåtna 
hastighet 
Gäller inte/endast 
fordon 
Fordonstyp 
Tidsintervall 

Speed restrictions 
Vehicle allowed or not 
allowed; vehicle type 
validity period 

SpeedLimit/MaximumSpeedLimit + 
TimeCondition and VehicleCondi-
tion 

Höjdhinder Fri höjd Maximum height RestrictionForVehi-
cles/MaximumHeight 

Stopplikt - - PassingWithoutStoppingProhibited 

Begränsat axel 
– boggitryck 

Högsta tillåtna 
tryck 
Typ av 
tryck=axeltryck 

Maximum axle weight RestrictionForVehi-
cles/MaximumWeightPerSingleAxle 

  Tidsintervall Validity period RestrictionForVehi-
cles/TimeCondition 

Begränsad 
bruttovikt 

Högsta tillåtna 
bruttovikt 

Maximum total weight 
allowed for a vehicle 

RestrictionForVehi-
cles/MaximumLadenWeight 

  Tidsintervall Validity period RestrictionForVehi-
cles/TimeCondition 

Begränsad for-
donsbredd 

Högsta tillåtna for-
donsbredd 

Maximum width RestrictionForVehi-
cles/MaximumWidth 

  Tidsintervall Validity period RestrictionForVehi-
cles/TimeCondition 

  Gäller inte for-
don/trafikant 

Vehicle allowed or not 
allowed, vehicle type 

RestrictionForVehi-
cles/VehicleCondition 

Förbjuden fär-
driktning 

- Direction of traffic flow, 
Traffic is closed in both 
directions 

NoEntry 

  Tidsintervall Validity period NoEntry/TimeCondition 
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Feature type 
(NVDB) 

Attribute type 
(NVDB) 

Corresponding attribute 
in Digiroad 

ROSATTE 

Gatunamn Namn Name of the road link  RoadName (added for transporta-
tion pilot) 

Vägnummer Huvudnummer 
Undernummer 
Europaväg 

Road number of a road  
address 
E-road number 

RoadNumber (added for transporta-
tion pilot) 

 
 

Safety features and attributes of the Norwegian NVDB applied in the TN-ITS pilot 
 

Feature type 
(NVDB) 

Attribute type 
(NVDB) 

Corresponding attribute 
in Digiroad 

ROSATTE 

Fartgrense  Fartsgrense Speed restrictions SpeedLimit/MaximumSpeedLimit 

  Vedtaksnummer Missing from Digiroad: 
Source of information  
(regulation) 

Used to indicate the source of the 
safety feature (existence indicates 
that source is a regulation) 

Fartsgrense 
variabel 

Fartsgrense Speed restrictions SpeedLimit/MaximumSpeedLimit 

 Dato fra/til 
Klokkeslett fra/til 

Validity period Time condition 

 Vedtaksnummer Missing from Digiroad: 
Source of information  
(regulation) 

Used to indicate the source of the 
safety feature (existence indicates 
that source is a regulation) 

Höydebe-
grensning 

Skilta höyde Maximum height allowed 
for a vehicle 

RestrictionForVehi-
cles/MaximumHeight 

Skiltplate Skiltnummer Missing from Digiroad: 
Warning signs 

- Bend, sign 
numbers 111 – 114 
Elks, sign 155 
Reindeer, sign156 

Priority and give-way 
signs 

- Stop, sign 232 

WarningSign 
WarningSignType=DangerousCurve 
(skiltnummer = 100.1, 100.2, 102.1, 
102.2) 
WarningSignType=MooseCrossing 
(skiltnummer=146.1) 
PassignWithoutStoppingProhibited 
(skiltnummer=204) 

Bruksklasse Bruksklasse Maximum total weight 
allowed for a vehicle 
Maximum weight per axle 
allowed for a vehicle 

RestrictionForVehi-
cles/MaximumLadenWeight 
RestrictionForVehi-
cles/MaximumWeightPerSingleAxle 

 Maks vogntoglengde Maximum length allowed 
for a vehicle or articulat-
ed vehicle 

RestrictionForVehi-
cles/MaximumLength 

Gate Gatenavn Name of the road link RoadName (added for transportation 
pilot) 

Vegreferanse Vegkategori 
Vegnummer 
Vegstatus 
VegstatusOver 

Road number of a road 
address 

RoadNumber (added for transporta-
tion pilot) 

 
 
Conclusions for the Finnish pilot:  
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- The source for the most of the ROSATTE safety features are traffic signs as can be seen 
in the figure on page 18 (ROSATTE Generic safety features). On contrary, Digiroad da-
tabase does not contain traffic signs as individual objects, even though the information 
of the most important signs, such as speed restrictions and maximum allowed attrib-
utes, has been incorporated as attributes of road links. 

- Thus, in the Finnish pilot it was not possible to cover completely the feature and at-
tribute types of the reference pilots. 

 
 

 
 

ROSATTE Generic safety features [2] 
 
 

Schemas 

 
ROSATTE schemas were checked at: http://rosatte-no.triona.se/schemas. 
 
According to the Triona documentation, in addition to the indirect location reference (sec-
tion 2.2.2), Triona expanded the enumeration SafetyFeatureTypeCodeEnumerationType, of 

http://rosatte-no.triona.se/schemas
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the SafetyFeatures schema, to include the values "RoadNumber" and "RoadName". 
 
 
2.2.4 Specification and design of the pilot 
 

Safety features to be published on the Finnish TN-ITS service 

 
Based on the information from the two reference pilot projects, ROSATTE specification and 
Digiroad features and attributes, a draft of the safety features was compiled. The end-
users had the chance to give feedback on the draft. As a result the following list of safety 
and other features was specified. 
 
 

Table 3. Safety features available at the TN-ITS service. 
 

Feature Use 

Road link geometry and nodes  Open LR and additional information 

Digiroad Link ID Foreign key for referring to Digiroad database, Inspire 
Linear Location 

Functional class [= FRC] Open LR  

Direction of traffic flow Open LR and additional information 

Road link type [= FOW] Open LR 

Road name Additional information (will be available later on) 

Road number Additional information (will be available later on) 

Speed limit Safety feature 

Maximum allowed restriction   

- total weight Safety feature 

- weight per axle Safety feature 

- height Safety feature 

- width  Safety feature 

- length of a vehicle or articulated vehicle Safety feature 

Vehicle type Safety feature 

 
 

Interval of the TN-ITS updates 

 
Source data in the Digiroad database is constantly updated. So far, new publication of 
Digiroad has been released once every three months. Due to the demand of more up-to-
date content, the release cycle will be shortened into one week.  
 
The planned release cycle of Digiroad source data is still too long considering the idea of 
up-to-date information available at the TN-ITS service. Thus, it was decided to fetch, pro-
cess and publish TN-ITS safety features once every day. Data is fetched from the source at 
about 00:40 a.m. 
 

Overall architecture 
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The overall architecture is depicted in the figure on page 20 (Overall architecture of the 
TN-ITS components). The background process is run on the FTA environment, whereas the 
REST API is on the internet. 
 
The Digiroad (DR) database is the source for the TN-ITS safety features updates. The TN-
ITS module runs the process that fetches the updates, carries out the schema conversion 
from Digiroad into ROSATTE and encodes the location reference as OpenLR location. The 
output of the TN-ITS module is an xml/gml file that is uploaded on the FTA open data 
server. 
  
The TN-ITS API was established outside the FTA environment for the development phase. 
The interface runs on a Heroku server, where the end-user is able to query and fetch up-
date datasets via REST API. Heroku is a commercial PaaS service. 

 
 

Overall architecture of the TN-ITS components 
 
 
In the planning phase FME software package was considered as a tool to process the 
fetched data. However, FME was not used to ensure the created software is not dependent 
on any commercial software and licenses. All the components were coded following open 
source principles. FME (formerly known as the Feature Manipulation Engine) is an integrat-
ed collection of Spatial ETL tools for data transformation and data translation. See: 

https://en.wikipedia.org/wiki/FME_(software) 
 
 
2.2.5 Implementation of the TN-ITS service 
 
The implementation had a distinct goal: owing to the limited time available for the initial 
development, it was preferred to create the data flow from the source to the end-user by 
delivering firstly only one safety feature, so that valuable feedback could be obtained from 
the end-users. In the later phases, more safety features were added. 
 
To further speed up the implementation, TN-ITS conversion module and TN-ITS API were 
located on the Heroku service. These components will be transferred onto the FTA domain 
later on. 
 

Components 

 

https://en.wikipedia.org/wiki/FME_(software)
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The components of the service are depicted in the figure on page 21 (Detailed system ar-
chitecture in the pilot phase). 
 
Digiroad attribute database (OTH) and the Change APIs 

OTH database is located in the high security Vahti network of FTA. OTH contains the at-
tributes of the Digiroad database as asset types. OTH was enhanced by new APIs for every 
asset type to be fetched. Data is returned in JSON format. For Vahti, see: 
https://www.vahtiohje.fi/web/guest/home. 

 
 

Detailed system architecture in the pilot phase 
 
Jenkins 

Jenkins is an open source automation server that calls once per day the http conversion 
API to start the fetching and conversion process. Jenkins is located as well in the Vahti 
network. 
 
Livi OAG 

Oracle API Gateway (Livi OAG) provides access from web to the OTH API. Heroku 
QuotaGuard Static Add-on. Heroku QuotaGuard is a temporary component needed by OAG 
to provide OAG with a static IP address. This component will be removed in the production 
version of the TN-ITS service. 
 
Heroku TN-ITS Application 

Heroku is a cloud platform in the internet. For the Finnish pilot it served in the develop-
ment phase as a place where the actual TN-ITS application is run. The application consists 
of functionality for the TN-ITS Conversion process and the API for end users of the service. 
 
TN-ITS Conversion process 

The conversion process fetches and collects the update information from all of the OTH 
change APIs. It converts data from JSON to ROSATTE xml/gml format and carries out the 
actual schema conversion. Update information covers all changes of the specified safety 
features for the whole of Finland. Due to the fact that the native coordinate system of 
Digiroad is ETRS-TM35FIN (EPSG: 3067), the coordinates are converted into WGS84. Fur-
thermore, OpenLR sub-process is run to create location references encoded in the base64 
binary string. Data files produced by this process are copied onto the FTA's Aineistot file 
service. 
 

https://www.vahtiohje.fi/web/guest/home
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Aineistot.liikennevirasto.fi 

Aineistot.liiikennevirasto.fi is a component of the FTA open data delivery platform. All the 
subsequent update files are stored here, so that they can be accessed by the end-users. 
 
TN-ITS API 

TN-ITS API provides the end-users with a service to query and fetch firstly the list of avail-
able datasets and secondly to download selected datasets. 
 

Interface for downloading the update datasets 

 
TN-ITS API is based on REST and it is realised during the pilot on the Heroku service. It pro-
vides the end-users with a service to query and fetch a list of available datasets and down-
load selected datasets. For the time being, the available datasets can be queried here: 

http://tn-its.herokuapp.com/rosattedownload/download/queryDataSets 
 
The query will return a list of datasets, where the URL of the xlink may be used to down-
load the corresponding dataset. For the reference, below is an excerpt of a query re-
sponse: 

<rst:ROSATTERestDatasetRefList><rst:ROSATTERestDatasetRef xlink:href="http://tn-
its.herokuapp.com/rosattedownload/download/readDataSet?dataSetID=%2BQBW3IlFSIWYYP
DwF4Vc%2FQAAAABXMx5cAAAAAFc0b6A%3D 

…… [some lines excluded] 

<rst:ROSATTERestDatasetRef xlink:href="http://tn-
its.herokuapp.com/rosattedownload/download/readDataSet?dataSetID=%2BQBW3IlFSIWYYP
DwF4Vc%2FQAAAABXRBc5AAAAAFdFPVw%3D"/></rst:ROSATTERestDatasetRefList> 
 
It is possible to use "lastValidDatasetId" parameter in the query so that the end-user may 
limit the query to those datasets that have been created after the specified dataset. The 
query could be the following: 

http://tn-
its.herokuapp.com/rosattedownload/download/queryDataSets?lastValidDatasetId=%2BQBW
3IlFSIWYYPDwF4Vc%2FQAAAABXQNT9AAAAAFdCJn0%3D 

and it would return a subset of the published update datasets, such as: 

<rst:ROSATTERestDatasetRefList><rst:ROSATTERestDatasetRef xlink:href="http://tn-
its.herokuapp.com/rosattedownload/download/readDataSet?dataSetID=%2BQBW3IlFSIWYYP
DwF4Vc%2FQAAAABXQiZ9AAAAAFdEFzk%3D"/> 

<rst:ROSATTERestDatasetRef xlink:href="http://tn-
its.herokuapp.com/rosattedownload/download/readDataSet?dataSetID=%2BQBW3IlFSIWYYP
DwF4Vc%2FQAAAABXRBc5AAAAAFdFPVw%3D"/></rst:ROSATTERestDatasetRefList> 
 
Download of a chosen dataset takes place simply by using the URL for the dataset, e.g.: 

http://tn-
its.herokuapp.com/rosattedownload/download/readDataSet?dataSetID=%2BQBW3IlFSIWYYP
DwF4Vc%2FQAAAABXRBc5AAAAAFdFPVw%3D 
 
It has to be clarified that currently there are in the TN-ITS service some empty datasets 
with no actual update information. This is owing to the fact that Digiroad data operators 
do not work during the weekends and national holidays. If there is not an automated 

http://tn-its.herokuapp.com/rosattedownload/download/queryDataSets
http://tn-its.herokuapp.com/rosattedownload/download/queryDataSets?lastValidDatasetId=%2BQBW3IlFSIWYYPDwF4Vc%2FQAAAABXQNT9AAAAAFdCJn0%3D
http://tn-its.herokuapp.com/rosattedownload/download/queryDataSets?lastValidDatasetId=%2BQBW3IlFSIWYYPDwF4Vc%2FQAAAABXQNT9AAAAAFdCJn0%3D
http://tn-its.herokuapp.com/rosattedownload/download/queryDataSets?lastValidDatasetId=%2BQBW3IlFSIWYYPDwF4Vc%2FQAAAABXQNT9AAAAAFdCJn0%3D
http://tn-its.herokuapp.com/rosattedownload/download/readDataSet?dataSetID=%2BQBW3IlFSIWYYPDwF4Vc%2FQAAAABXRBc5AAAAAFdFPVw%3D
http://tn-its.herokuapp.com/rosattedownload/download/readDataSet?dataSetID=%2BQBW3IlFSIWYYPDwF4Vc%2FQAAAABXRBc5AAAAAFdFPVw%3D
http://tn-its.herokuapp.com/rosattedownload/download/readDataSet?dataSetID=%2BQBW3IlFSIWYYPDwF4Vc%2FQAAAABXRBc5AAAAAFdFPVw%3D
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maintenance work going on by the operator, no updates will be processed into the source 
database during weekends and holidays. 
 
 
2.2.6 Safety features excluded from the pilot 
 
Winter speed limits 

In the planning phase, the inclusion of winter speed limits was considered on the list of the 
safety features to be delivered. However, the validity period of winter speed limits is not 
constant from year to year, since the regional ELY centres have the authority to decide the 
starting and ending dates of winter speed limits based on prevailing road conditions. ELY 
stands for Centre for Economic Development, Transport and the Environment, in Finnish 
Elinkeino-, liikenne- ja ympäristökeskus. 
  
Maximum allowed restrictions 

Furthermore, two of the maximum allowed restrictions available in Digiroad, i.e. maximum 
allowed bogie weight, and total weight of an articulated vehicle are not included in 
ROSATTE specification. Consequently, these features were excluded. 
 
Update information of road names and road numbers 

The reference pilots extended ROSATTE with road name and road number attributes. In 
the case of the Finnish pilot, it was discovered that there is currently no means in the ge-
ometry database (VVH) of Digiroad to deliver distinct timestamps of updates for road 
names and road numbers. This is due to the fact that any update of the set of the road 
element attributes triggers the change of the timestamp. To clarify, road names and road 
numbers will be used as input for the OpenLR encoding process already now, but the 
timestamp of update for these attributes is currently not available. Since it was acknowl-
edged these attributes should be included in the service, FTA made a decision to develop 
VVH further to realise the delivery of updates in the road names and road numbers. 
 
Turning restrictions 

Based on the inquiry with end-users, all features relevant to navigation, would be useful 
for updating end-users' own databases. One of these features is turning restriction. As can 
be seen in the figure on page 18 (ROSATTE Generic safety features), Prohibited turn is 
included in ROSATTE generic safety features. However, the location of the traffic sign 
"prohibited turn" is not adequate information in the navigational context. In order to model 
turning restriction to aid in route planning, there has to be information available from 
which road link the manoeuvre starts, what are the possible intermediate links and what 
road link is the link, where the manoeuvre ends. Unfortunately, ROSATTE does not include 
any conceptual method to refer to the actual road links (and road nodes), and thus it is not 
possible to update turning restriction in a meaningful way. 
 
 
 

2.3 Conclusions 
 
2.3.1 Reference pilot projects 
 
The two reference projects carried out in Sweden and Norway and especially the detailed 
and consistent documentation laid a solid foundation for the Finnish pilot. 
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These pilots set the minimum criteria to meet with the functionality of the service and 
safety features to be delivered in the Finnish project. 
 
Triona extended the original ROSATTE specification with indirect location reference and 
updates for road names and road numbers. These extensions were considered as justified. 
Indirect location reference was included in the Finnish pilot, whereas update information 
for the changes in road names and road number had to be left in the backlog and will be 
realised in the future. 
 
However, these extensions are controversial, since it is not clear, what is their formal rela-
tionship with the original ROSATTE specification. 
 
2.3.2 Source data enhancement 
 
Digiroad does not currently include traffic sign information as such. Individual traffic signs 
are not modelled as objects with location in the database. There is one exception: direc-
tional traffic signs are included. 
 
Even though Digiroad inherits its features and attributes mainly from the GDF 3.0 standard 
published in 1996, where traffic signs are modelled as road furniture features, there has 
not been demand to include this information. 
 
On the other hand, the majority of safety features in ROSATTE are based on traffic signs, 
as it is shown in the figure on page 18 (ROSATTE Generic safety features). 
 
There have been discussions to enhance Digiroad data content with traffic sign information 
collected on field. This information is currently stored in various information systems of 
FTA for the purpose of traffic sign maintenance. Road maintenance teams could update all 
the relevant data with field units and share this information with Digiroad. 
 
Furthermore, there are plans to use machine vision solutions to gather information on traf-
fic signs. 
 
2.3.3 The need to review the ROSATTE specification 
 
In the point of view of the Finnish project, any modifications or extensions to the ROSATTE 
specification should be agreed on the European level, e.g. in the European ITS platform. 
Feedback collected from end-users should be processed by the relevant TN-ITS Working 
group. The work should lead to a review of the ROSATTE specification so that all the mem-
bers of the TN-ITS platform would apply the specification in a similar way. 
  
Any modifications to the ROSATTE specification during local pilot projects should be dis-
couraged, except those additions that are already included by Triona. 
 
This would minimise the adjustments required on the end-user side while importing update 
data into end-users' production systems. 
 
 

2.4 Roadmap 
 
The current TN-ITS service is not yet in the normal production stage, since the TN-ITS con-
version process and TN-ITS API are run on a commercial PaaS service. After these two 
components have been relocated into the FTA network, the architecture will fulfil the 
general requirements set by FTA. Furthermore, the temporary components of Heroku 
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QuotaGuard and Livi OAG can be in the same time removed, which will improve the stabil-
ity of the whole process. 
 
The aim is to integrate the service seamlessly to the Kalpa service in the FTA overall archi-
tecture, see the figure on page 11 (FTA overall architecture). 
 
The product backlog of TN-ITS contains still some tasks, of which the inclusion of update 
information for road names and road numbers are the most important. These tasks will be 
completed during the end of year 2016. 
 
The pilot project has demonstrated the feasibility of producing update data from Digiroad 
on a short time interval of 24 hours. The functionality realised in the pilot could be easily 
extended as well to other Digiroad attributes than already published TN-ITS safety fea-
tures. 
 
 

2.5 Project team and acknowledgements 
 
The project team of the Finnish TN-ITS pilot consisted of Mr Matti Pesu from the Finnish 
Transport Agency as the project manager, Mr Antero Karppinen from Prophe Consulting as 
technical project manager and author of this report, and Mr Ilmari Vacklin and Mr Mikko 
Hautala from Reaktor as software developers. 
 
Mr Janne Grekula from Karttakeskus gave some insights into the current development of 
Digiroad information system. 
 
Mr Lars Wikström from Triona contributed as a valuable information link to the previous 
pilots carried out in Sweden and Norway. 
 
Feedback from the end-users during the planning phase and during testing was received 
from Ms Anna Forsell and Mr Jiri Bukovsky at Here, and from Mr Tom Jensen at TomTom. 
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3 Implementation of TN-ITS in Flanders 
 

3.1 TN-ITS Pilot in Flanders 
 
Detailed and accurate transport network information is becoming invaluable for building 
efficient and safe traffic guidance systems. This pilot project focusses on publishing up-to-
date data about road safety features in a standard open format.  
The implementation of the Flanders’ pilot focussed on exchanging updates from the traffic 
sign database of the high-ways, main roads and regional to the map providers Here and 
TomTom. The primary focus was on exchanging speed limit information. 
 
 

3.2 TN-ITS Pilot implementation and results 
 
3.2.1 Data representation  

Safety features  

In the pilot implementation, we published fixed traffic signs that expose the safety fea-
tures that are related to traffic speed limitations and the speed limit line segments that 
are deduced from those traffic signs. Our current data set stretches along the highways 
and the regional roads in the Flanders region, but it does not include the communal roads 
yet. The data set of the communal roads is not yet available and will be added gradually 
during the coming years. The table below lists the features and attributes we used to cre-
ate the ROSATTE safety features.  
 
 

Feature type Attribute type ROSATTE 

Verbodsbord C43  

  

SafetyFeatureType: StartOfSpeedLimit 
SafetyFeaturePropertyType: Maxi-
mumSpeedLimit 
SafetyFeaturePropertyValue: Speed limit 
value 
Source: FixedTrafficSign   

 Verbodsbord C45 

 

SafetyFeatureType: EndOfSpeedLimit 
SafetyFeaturePropertyType: Maxi-
mumSpeedLimit 
SafetyFeaturePropertyValue: Speed limit 
value 
Source: FixedTrafficSign 

Aanwijzingsbord F1 / F1a / F1b 

 
 
 

SafetyFeatureType: StartOfBuiltUpArea 
SafetyFeaturePropertyType: Maxi-

mumSpeedLimit 
SafetyFeaturePropertyValue: Speed limit 
value 
Source: FixedTrafficSign  

Zonebord F3a / ZC43 SafetyFeatureType: StartOfBuiltUpArea 
SafetyFeaturePropertyType: Maxi-

mumSpeedLimit 
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SafetyFeaturePropertyValue: Speed limit 
value 
Source: FixedTrafficSign 

Aanwijzingsbord F3 / F3a / F3b 

 
 

SafetyFeatureType: EndOfBuiltUpArea 
SafetyFeaturePropertyType: Maxi-

mumSpeedLimit 
SafetyFeaturePropertyValue: Speed limit 
value 
Source: FixedTrafficSign 

Zonebord F4b / ZC45 

 

SafetyFeatureType: EndOfBuiltUpArea 
SafetyFeaturePropertyType: Maxi-

mumSpeedLimit 
SafetyFeaturePropertyValue: Speed limit 
value 
Source: FixedTrafficSign 

Snelheidsregime  SafetyFeatureType: SpeedLimit 
SafetyFeaturePropertyType: Maxi-

mumSpeedLimit 
SafetyFeaturePropertyValue: Speed limit 
value 
Source: Regulation  

 
 
 

Linear referencing  

The highways, regional roads and communal roads in Flanders are digitally represented in a 
topological network called the ‘wegenregister’. The wegenregister consists of segments 
that are connected through nodes that are either junctions or administrative boundaries. 
Together, the segments and the nodes compose a directed graph that allows for routing 
algorithms to travel through the network.  
 
The TN-ITS pilot of the Flanders region will focus on exposing speed limit signs and speed 
limit line segments that are located along the highways and the regional roads of the we-
genregister. In the case of speed limits, we want to remark that speed limit boundaries do 
not entirely match with the node locations in the wegenregister. This is because the speed 
signs are usually not positioned exactly on the node locations. In most practical situations, 
traffic signs are located just before or after junctions or anywhere in between two con-
nected nodes. In the cases where speed signs are located nearby a junction, the logical 
interpretation is that the new speed limit is valid from the junction onwards, even though 
the sign is positioned several meters after the junction for practical reasons. In such cases, 
the line segments that represent the speed map should be snapped to the junction in order 
to avoid the creation of lots of short sections that do not match the logical interpretation 
of the speed limit map.  
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3.2.2 Service infrastructure & architecture  
The TN-ITS pilot service developed by the Flemish Government was incorporated into the 
existing REST-based service infrastructure that is used on a daily basis to manage Flanders’ 
road infrastructure. The ecosystem consists of a road infrastructure management service, 
surrounded by several services that consume its data to combine, segment and enhance 
the geo-located data to create reports, to support road inspections, to facilitate road re-
pairs, to perform cost analysis for traffic sign repairs, etc.  
 
Our general architectural philosophy follows the principles of a micro-services architecture 
in which each service has a pure REST-based interface to their neighbouring services and 
the outside world. Domain-driven design and the separation of business capabilities are the 
guiding factors to create a meaningful decomposition of business logic into application ser-
vices. The TN-ITS pilot service was incorporated according to these principles.  
 

High-level service architecture overview 

The road infrastructure database and its management service (Wegendatabank) contain all 
non-electromechanical road infrastructure such as cycle paths, traffic barriers, noise bar-
riers, built-up areas, traffic signs, speed limits etc. The Wegendatabank is surrounded by 
supporting services to perform location calculations and transformations and several ser-
vices that consume its data. To facilitate the consumption of this data, changes in the data 
are published through atom-feeds. These atom-feeds provide append-only paged lists of all 
changes in the underlying data. Any service that is interested in updates from the 
Wegendatabank can listen in on these changes by reading the feed regularly in a pull-based 
fashion.  

 

Figure 1. Service architecture overview 

 
The existing services that are relevant for the TN-ITS pilot are depicted in Figure 1 inside 
the greyed canvas. The component called TopoMorf is the one that performs transfor-
mations and all sorts of geographical operations onto subsets of the Wegendatabank’s geo-
graphical data. Most importantly, it can perform graph operations onto the route network 



EU EIP - Sub-Activity 4.7 Deliverable task 3 – Result of implementation of pilot TN-ITS services 

 
 

EU EIP - European ITS Platform 31 / 87 Final version / 06Jun 2017 

of the wegenregister that allow us to implement algorithms to assemble continuous speed 
limit segments based on the location of the speed limit signs. This service has been ex-
tended and fine-tuned in the context of the TN-ITS project to create accurate speed limit 
line segments.  
 
The first step into creating continuous speed limit segments consists of creating a view of 
only the traffic signs that are relevant for speed control by filtering out the atom feed 
produced by the Wegendatabank. This is a continuous process that updates any sign as 
soon as it is edited in the Wegendatabank. In the next step, before we can begin the actual 
graph algorithm, we need to prepare the network by projecting the speed limit signs onto 
the road segments. As we stated before, the location of the speed limit signs usually does 
not match with the location of the network nodes. Projecting the speed signs onto the 
road segments introduces new nodes in the network that are marked as traffic sign nodes 
so that the algorithm can distinguish between junctions and occurrences of traffic signs, 
see Figure 2.  
 

 

Figure 2. Network segmentation by speed limit signs 

 
Once the road network is loaded into memory and the traffic sign segmentation of the 
network is done, the graph algorithm that deduces the continuous speed limit segments 
can start walking across the network while marking segments with a prioritized speed vec-
tor. Given that we know that the traffic sign database is not 100% accurate yet, mainly 
since we miss most of the traffic signs that are managed by the cities and municipalities, 
and because we know that there is still some incomplete information in the wegenregister 
about the directionality of some roads, we have to include some best effort assumptions 
and heuristics. There are many paths possible to arrive at any given road segment, and 
depending on the chosen path, the visited traffic signs may be different. Although a per-
fect traffic sign database should give the same speed limit result for all road segments, we 
keep into account that our data may be imperfect. Therefore, we’ve introduced the priori-
tized speed vector concept, so that we keep track of several possible results when we visit 
a road segment more than once. A complete description of our algorithm is certainly out of 
the scope of this document, but it is important to note that we also have a separate output 
format that allows the people who manage the road signs to find faults in the road network 
data, to find missing traffic signs or to propose algorithm optimizations.  
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The final result of our speed limit algorithm is our road network in which each segment is 
coloured with a speed limit. In post processing, we travel the network once more to con-
catenate each subsequent segment that belongs to the same road (same road name) and 
that has the same speed limitation associated with it. Short sections just before or after a 
junction are absorbed into the longer speed segment to avoid unlogic results at those loca-
tions. This all results in a lot of output data and we certainly don’t want to publish all 
these segments as ‘new’ data into our own atom feeds or further up into the ROSATTE 
feed. Many of the calculated segments will match exactly with the segments in the previ-
ous calculation. This is because traffic sign changes happen at a moderate frequency and 
their result on the speed limit segments are relatively isolated. To boost the comparison of 
the two very large sets of calculated line segments, we rely on the unique character of 
OpenLR strings as an identifier to detect changes in the resulting speed segments. This 
allows us to publish only the speed segments that actually changed.  
 

TN-ITS service  

Referring back to Figure 1, we see that the TopoMorf service publishes an atom feed for 
the speed-related traffic sign data and the deduced speed limit segments. This is where 
the TN-ITS service hooks in on our update stream. From this point onwards, the responsi-
bility of the TN-ITS service consists of transforming this data into the ROSATTE format and 
publishing it through a public web service that exposes it as open data.  

Location references  

The two current datasets, the speed-related traffic signs and the speed limit segments, 
both have location references associated with them. Currently, we publish the OpenLR 
encoding for the geometry of the items and GML. INSPIRE is currently not present since we 
need additional support for an INSPIRE version of our route network in order to provide 
INSPIRE locations.  
 
The published traffic signs are currently encoded as a ‘Geo-Coordinate’ point location in 
OpenLR, because they are simple (x,y) locations. In hindsight and after feedback from the 
map providers who tested our services (see further in this document), we realized that we 
should have modelled our traffic signs as a ‘Point along line’ location. A Point along line 
location has an (x,y) location, but also has a reference line that corresponds to a single 
line of the road network. This line then shows the heading for the traffic sign and relates 
the traffic sign to a specific road. This is information that is currently lacking in our loca-
tion model. We will change this in our next iteration so that all our traffic signs have a 
Point along line OpenLR location to expose the heading and the road it is associated with. 
In GML, the traffic signs are simple Point locations containing the (lon,lat) WGS84 coordi-
nates.  
 
The published speed limit segments are encoded as ‘Line locations’ in OpenLR with the 
current limitation that we have no 100% certainty about our driving direction. The reason 
of this is that our underlying Wegenregister (our topological road network data) did not 
have complete information about the driving direction. In the meantime, and with the help 
of this pilot project’s results, the Wegenregister data has been incrementally improved 
and we should get much better results in this regard soon. In GML, the speed limit seg-
ments are represented as MultiLineString elements that contain arrays of WGS84 (lon,lat) 
coordinates.  
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Update frequency  

The speed limit signs are continuously filtered from the feed that contains all traffic signs 
by the TopoMorf service and presented on the atom feed that is processed by the TN-ITS 
service. As such, the speed signs are continuously added to the ROSATTE dataset. The 
speed limit segments on the other hand, are updated only once every two weeks during 
the weekend. If desired, this could be done more regularly since the whole calculation 
only takes about one hour to complete. More frequent updates are desired by map-makers, 
so the production system will likely have daily updates of the speed limit segments as well.  
 

Technology selection 

We continued to use our common technology stack that we use in other projects for the 
TN-ITS pilot implementation. The host operating systems are Linux Debian virtual servers 
that are hosted on the AWS cloud platform (on hardware that is physically located within 
the EU borders). The databases are PostgreSQL databases enhanced with the PostGIS ex-
tension to support geographical querying. The software for the application services run on 
the Java Virtual Machine and are build using the Java and Scala programming languages.  
 
 
3.2.3 Pilot test results  
During the past pilot period, both Here and TomTom have tested our TN-ITS service and 
provided us insightful feedback on our ROSATTE implementation and our published data 
set. This feedback will be taken into account and changes to our implementation will be 
done in our next development cycle on the TN-ITS project.  
3.2.4 Speed limiting traffic signs  
The traffic signs we published only consisted of the signs that define a speed-limiting traf-
fic regulation on the highways and the regional roads. Many of those signs however, are 
located along communal roads even though they are managed by the Flemish government 
and not the city or commune. This is because those signs define a traffic limitation on a 
regional road or highway. This has caused confusion with the two map providers who test-
ed our service, because our location information did not have the road segment it belongs 
to associated with it. One of the map providers associated all traffic signs with only the 
regional roads, which resulted in an incorrect traffic situation with too many end of built 
up areas. In other words, it is quite difficult to see to which road a traffic sign belongs. 
Internally, we use the distance and the traffic sign heading to relate signs to their road, 
but this heading information is omitted in our ROSATTE format. This issue will be solved by 
also publishing the heading information with our location by using the Point along line for-
mat in OpenLR, or by adding INSPIRE location information.  
3.2.5 Speed limit line segments  
The map providers have let us know that generally, the speed limit line segments are more 
valuable data than the speed limiting traffic signs themselves. Therefore, more frequent 
updates on this data would be meaningful. In the pilot, we only had an update frequency 
of once every two weeks. In the production system, we anticipate a daily recalculation of 
the speed limit segments.  
 
Some problems with our line segments arose from the fact that we still had incomplete 
information about the directionality in our road network data. We have to pay extra atten-
tion to completing this data and to make sure we have a consistent way of modelling the 
directionality into the speed limit line segments, e.g. by following the digitalization direc-
tion of the line geometry.  

Location references 

It was also mentioned that our OpenLR encoding sometimes has too many points in them. 
An efficient OpenLR encoding should only have the points that are necessary so that a 
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shortest path algorithm between those points results in the desired line segment. Clearly, 
this is a concern that we will tackle in a next release, so that the ROSATTE data can be 
presented in an even more compact form. Another action point is to add INSPIRE locations 
to our published feature data.  
3.2.6 Updates and update frequency 
Our TN-ITS dataset starts with a zero point that consists of the current state of all speed 
limit related traffic signs, followed by ongoing updates as data is edited in the production 
environment. We have built intelligent filtering into the system to prevent noisy updates, 
which are updates that do not affect the attributes that are relevant for the ROSATTE for-
mat. This way, only the updates get into the ROSATTE feed that actually have relevant 
changes. The speed limit line segments have a zero point that corresponds to the state 
after the first calculation we ever did, followed by updates when a new calculation is trig-
gered, which is now only once every two weeks.  
 
 

3.3 Conclusions  
We believe that the TN-ITS service was added quite naturally to our existing ICT ecosystem 
without having to change the services that manage our authentic data. Only our TopoMorf 
service, which is designed to define new views on our existing data, had to be extended by 
TN-ITS specific views and atom feeds. The TN-ITS service then just had to hook in onto 
those feeds to transform everything into the ROSATTE format and publish it into the open 
web.  
 
Implementing the OpenLR format was new to us and the generic and compact way of rep-
resenting line segments for linear referencing is very appealing. We already found a practi-
cal use of the OpenLR compact representation to quickly compare the result sets of con-
secutive speed limit segment calculations, so that the delta can be found and published 
easily.  
 
The feedback we received from the map providers TomTom and Here have been very valu-
able to set up a roadmap for improvements to our authentic data and route network quali-
ty.  
 
 

3.4 Roadmap  
We know that today there is a huge gap in our traffic sign database on all local roads in 
Flanders. Therefore, we realize that we cannot publish calculated speed limit segments for 
those roads until the data is at the same level of quality as our highway and regional road 
traffic sign data. We are working in a parallel project to give all cities and municipalities 
access to the traffic sign database and it will be ongoing work in the coming years to add 
and complete this data.  
 
We are already putting effort into fixing our road network data so that, for example, the 
directionality of the segments gets fixed. The calculated speed limit segments is one tool 
that gives us plenty of feedback to find problems in either the traffic sign database or the 
road network.  
 
Adding INSPIRE location references and improving the OpenLR encoding by reducing the 
number of points are two important action points that we need to focus on in our next de-
velopment cycle.  
 

4 Implementation of TN-ITS in the United Kingdom 
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4.1 TN-ITS Pilot in the UK  
 
The proof of concept undertaken by Ordnance Survey on behalf of the Department of 
Transport is part of the Connecting Europe Facility (CEF) funded European Union ITS Plat-
form (EU EIP) sub activity 4.7. The requirement is that each active partner will carry out a 
basic TN-ITS implementation relating to the provision of updates of ITS spatial road data, 
addressing a limited set of attributes to gain experience for future further roll-out of a TN-
ITS service. 
Ordnance Survey has a responsibility for mapping Great Britain. GeoPlace has a relation-
ship with every Local Authority in England and Wales to collect and coordinate data from 
the authoritative source of information. Together, Ordnance Survey and GeoPlace are very 
well placed to understand and solve the complexities of creating a central data feed. 
All the data used in the trial is from English authorities and is representative of the current 
process in England and Wales. However, a wider proof of concept is essential so that con-
sideration is made to the TRO process in Scotland and Northern Ireland; the DfT are the 
active partner representing the whole of the UK.   
To achieve this, the project investigates the ability to collect speed data and turn re-
striction information (in line with other member states who have implemented a TN-ITS 
platform) from Traffic Regulation Orders (TROs) and Traffic Management Orders (TMOs), 
both to be referred to in this document as TROs.  The data is sourced from the legal crea-
tors of the data (local authorities) and focuses principally on change intelligence.  
The scope of the project specifically focuses on the changes that happen to these attrib-
utes on the network. However, to do this, a base view of the TRO network needs to first be 
understood. In the UK, a centralised register of legal TROs does not currently exist, it is 
therefore necessary to work with local authorities to establish the authoritative view of 
TRO information. Traffic Orders for this study have been limited to Permanent Orders. A 
Permanent Order is the legal instrument by which traffic authorities implement most traf-
fic management controls on their roads. Under the Road Traffic Regulation Act 1984, Local 
Authorities can implement Traffic Regulation Orders which regulate, restrict or prohibit 
movement on the road network. These remain in force until revoked or superseded. 
In the Draft Guidance for New Procedures for Traffic Orders (January 2012) that was pub-
lished by the DfT but was not implemented, mapping was seen as playing an important role 
in the management, maintenance and dissemination of information about Traffic Orders. 
The guidance states “The Department considers that maps should be used to indicate the 
restrictions throughout the traffic order process and particularly to help improve the con-
sultation process. The Department will provide advice on mapping traffic orders as part of 
the traffic signs policy review in 2012. Local authorities should also consider including the 
regulatory sign design and, where possible, indicate the placing of these signs as part of 
the consultation process. This will help ensure that the sign design is considered at an ear-
ly stage and that careful consideration is given to the number of signs to be provided and 
their placement.” 
 
 

4.2 TN-ITS Pilot implementation and results  
 
4.2.1 OS MasterMap Highways data specification 
 
Ordnance Survey (OS) is Great Britain’s mapping agency, responsible for creating and up-
dating the definitive mapping and geographic information database of England, Scotland 
and Wales. OS provides services, both in Great Britain and internationally, to governments 
and commercial organisations based on our knowledge, skills and understanding of location 
data and geography. Established in 1791, Ordnance Survey is today a government-owned 
limited company, the entire issued share capital of which is held by the Secretary of State 
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for the Department for Business, Energy and Industrial Strategy (BEIS), who is represented 
on the OS board by UK Government Investments (UKGI). 
On 16th November 2016 the Parliamentary Under Secretary of State at Department for 
Transport (DfT) at the time, Andrew Jones MP, announced the launch of the  OS MasterMap 
Highways Network. In one single data source, essential facts about the roads and path 
network including roads under construction, and a complete turn-by-turn, navigable road 
network of Great Britain can be found.  
This has been achieved by enhancing and integrating high quality and accurate road net-
work from OS with expert external data provided by 177 local, regional and national high-
way authorities, gathered and quality assured by GeoPlace LLP (a partnership between the 
Local Government Association and OS). GeoPlace together with the local highways authori-
ties and Highways England have played a fundamental role in the development ongoing 
maintenance of the product. 
The portfolio of OS MM Highways Network products is the result of a £3m investment by 
the Department for Transport for OS to develop the road and transport information that 
will help improve planning and maintenance, and ensure traffic in Great Britain keeps 
moving efficiently and safely. 
OS MasterMap Highways Network has been built with the INSPIRE Transport Networks Data 
Specification as a basis.  
The TN-ITS requirements have been mapped to the OS MasterMap Highways Network – 
Roads and Routing and Asset Management  specification 
https://www.ordnancesurvey.co.uk/docs/technical-specifications/os-mastermap-
highways-network-routing-and-asset-management-technical-specification.pdf 
The Roads and Routing and Asset Management product contains the base road network and 
routing and asset management features which reference back to the network. Routing and 
Asset Management Information has been categorised into the following themes: 

 Rights and Restrictions: defines properties that restrict, regulate or prohibit the use 
of the network by traffic such as turn restrictions or access and use restrictions 
which may affect the allowable route for users.  

 Advisory Information: these provide additional information that may affect a driv-
er’s preferred choice of route or highlight potential hazards such as the presence of 
a toll, ford or level crossing.  

 Asset Management: provides additional information to support the management of 
Highways Assets by Highways Authorities such as detailed physical characteristics 
relating to the asset (reinstatement), road maintenance responsibility and whether 
it has any special designations 

 
 
Initial analysis suggests that  

 80% of the existing requirements for change intelligence information relating to TN-
ITS can be met through use of the OS MM Highways product. However, it must be 
stated that currently this information is collected based on physical evidence and 
not from the legislative process. 

 15% of the TN-ITS Specification could be met by incorporating existing INSPIRE 
and/or Rosatte themes. 

 5% of the TN-ITS specification would require modelling 
 

TN-ITS Project 
scope as defined 
by Annex 1 of 
C(2015) 962 

OS Highways Rosatte Specification TROs 

https://www.ordnancesurvey.co.uk/docs/technical-specifications/os-mastermap-highways-network-routing-and-asset-management-technical-specification.pdf
https://www.ordnancesurvey.co.uk/docs/technical-specifications/os-mastermap-highways-network-routing-and-asset-management-technical-specification.pdf
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TN-ITS Project 
scope as defined 
by Annex 1 of 
C(2015) 962 

OS Highways Rosatte Specification TROs 

Geometry  
 - No further defi-
nition supplied 

Assume current ge-
ometry is adequate 

No Specific requirements in speci-
fication 

Geometry varia-
ble, can be de-
scription or copy 
of map. Require-
ment is for textual 
description 

Road width 
 - No further defi-
nition supplied 

Widths from TOPO 
Mentioned Under Lane information 
in specification also LaneCondition 
but not in Finnish implementation  

Not in TRO scope 

Number of lanes 
 - No further defi-
nition supplied 

Potential  
Mentioned Under Lane information 
in specification also LaneCondition 
but not in Finnish implementation  

Not in TRO scope 

Gradients 
 - No further defi-
nition supplied 

Highways will be 
2.5D 

Slope looks like an implementation 
of signed warnings 

Not in TRO scope 

Junctions 
 - No further defi-
nition supplied 

Highways will have 
named and num-
bered junctions 

No specific mention Not in TRO scope 

Road classification 

Highways has  
* 'official' asset 
management classi-
fication from NSG 
* OS type classifica-
tions M, A, B, Minor, 
Local  

Routing focussed hierarchy 'Func-
tional Class' 

Not in TRO scope 

Traffic signs reflecting traffic regulations and identifying dangers, namely  

(a)          access 
conditions for tun-
nels; 
Just physical re-
strictions or vehi-
cle types e.g. pet-
rol tankers etc.  

Highways will have 
restrictions where 
signed 

SafetyFeature - MaximumHeight 
etc. 

Should be in TRO 
scope 
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TN-ITS Project 
scope as defined 
by Annex 1 of 
C(2015) 962 

OS Highways Rosatte Specification TROs 

(b)          access 
conditions for 
bridges; 
Just physical re-
strictions or vehi-
cle types e.g. HGVs 
etc.  

Highways will have 
restrictions where 
signed 

SafetyFeature - MaximumHeight 
etc. 

Should be in TRO 
scope 

(c)           perma-
nent access re-
strictions; 
 

Highways will have 
restrictions where 
signed 

Lots in model 
Should be in TRO 
scope 

(d)          other traffic regulations; 

speed limits Not in highways 

SafetyFeature 
MaximumSpeedLimitRecommend-
edMaiximumSpeedLimit 
RecommendedMinimumSpeedLimit 
MinimumSpeedLimit 

Should be in TRO 
scope 

traffic circulation 
plans 

Not in highways 
Until we know what these are not 
possible to comment 

Until we know 
what these are not 
possible to com-
ment 

freight delivery 
regulations 
 

Highways will have 
restrictions where 
signed 

Until we know what these are not 
possible to comment 

Until we know 
what these are not 
possible to com-
ment 

location of tolling 
stations 

Highways has toll 
points 

Tolls the barrier as a 'hazard' 
 

identification of 
tolled roads, appli-
cable fixed road 
user charges and 
available payment 
methods 

Not in Highways 
No, road charging per se is not a 
hazard thing 

? 

location of parking 
places and service 
areas 

Not in Highways No, parking is not a safety thing 

Does parking plac-
es mean car parks 
or roadside park-
ing. The latter 
should be in TRO 
scope 
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TN-ITS Project 
scope as defined 
by Annex 1 of 
C(2015) 962 

OS Highways Rosatte Specification TROs 

location of charg-
ing points for elec-
tric vehicles and 
the conditions for 
their use 

Not in Highways 
No, vehicle charging per se is not a 
hazard thing 

Unlikely 

location of com-
pressed natural 
gas, liquefied natu-
ral gas, liquefied 
petroleum gas sta-
tions 

Not in Highways 
No, vehicle fuelling per se is not a 
hazard thing 

Unlikely 

location of public 
transport stops and 
interchange points 

Not in Highways     

location of delivery 
areas 
don't know what 
these are 

Not in highways 
Until we know what these are not 
possible to comment 

Until we know 
what these are not 
possible to com-
ment 

  

 Other Data categories not defined in Annex 1 of C(2014) 9672 

  

  
Not in highways, on 
UK roads 

PedestrianCrossing 
Should be in TRO 
scope 

  
Not in highways, on 
UK roads 

ProhibitionOfOvertaking 
Should be in TRO 
scope 

  
Not in highways, not 
UK 

UseOfAudibleWarningDevicesProhibited 

  In highways ProhibitedTurn   

  
Not in highways, not 
UK 

PassingWithoutStoppingProhibited   

  
Not in highways, not 
UK 

SnowChainsCompulsory   

  
Not in highways ex-
plicitly 

CompulsoryDirectionForVehicleCarryingDangerousGoods 
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TN-ITS Project 
scope as defined 
by Annex 1 of 
C(2015) 962 

OS Highways Rosatte Specification TROs 

  
Not in highways, 
was DfT require-
ment 

BuiltUpArea   

  Not in highways ResidentialArea   

    WarningSign types below   

  
Not in highways, on 
UK roads 

Danger   

  
Not in highways, not 
UK 

DangerousIntersection   

  
Not in highways, on 
UK roads 

DangerousCurve   

  
Not in highways, on 
UK roads 

Slope   

  
Not in highways, on 
UK roads 

UnevenRoadSurface   

  
Not in highways, on 
UK roads 

SnowIceOrBlackIce   

  
Not in highways, on 
UK roads 

SlipperyRoad   

  
Not in highways, on 
UK roads 

Rockfall   

  
Not in highways, not 
UK 

GravelOnTheRoad   

  
Not in highways, on 
UK roads 

SideWind   

  
Not in highways, on 
UK roads 

NarrowingRoad   

  
Not in highways, on 
UK roads 

ConstructionWork   

    Congestion   
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TN-ITS Project 
scope as defined 
by Annex 1 of 
C(2015) 962 

OS Highways Rosatte Specification TROs 

  
Not in highways, on 
UK roads 

TwoWayTraffic   

  
Not in highways, on 
UK roads 

MovingBridge   

  
Not in highways, on 
UK roads 

TrafficLightsAhead   

  
Not in highways, on 
UK roads 

ChildrenPlaying   

  
Not in highways, on 
UK roads 

PedestriansCrossing   

  
Not in highways, on 
UK roads 

CyclistsCrossing   

  
Not in highways, on 
UK roads 

AnimalsCrossing   

  
Not in highways, on 
UK roads 

AirTraffic   

  
Not in highways, not 
UK 

BusStops   

  In highways RailwayCrossing   

  
Not in highways, not 
UK 

MooseCrossing   

Figure 1 - Detailed information on the specification mapping 
4.2.2 Obtain TRO data from Highways Authorities 
GeoPlace and OS contacted Nottingham, Kent, Hull, Manchester and Highways England to 
ask them for TRO data for approximately 20 roads in each area. The roads were selected to 
cover a geographical area where it was likely there would be changes to the TROs in the 
period of the project. The data requested was limited to Speed and Turn restrictions. 
The aim of working directly with local authorities was to obtain base data for a small area 
of each Authority, along with any changes to the TRO network that had either occurred in 
the past 3 months or were likely to occur in the next 3 months. 
The authorities were chosen because of; 

a) the existing quality management practices to manage street information 
b) the capture level of street data  
c) the integration level with other systems 
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4.2.3 Identify commonality of data and process 
By working closely with several local and national authorities, the intention is to identify a 
common set of data requirements for the authorities and a common process for the con-
sistent management and intake of TROs into a national access point.  
 
4.2.4 Publish data using an Application Program Interface (API) 
One of the aims of the project is to make the data of the TN-ITS pilot service in each 
member state available through the national access point. So, the final stage of the meth-
odology is to publish the outputs, from the TRO data provided, via an API. The output data 
must conform to the Rosatte specification and be accessible by the end users in to validate 
both the data and the service. 
OS has developed various APIs for different purposes and has a variety of technologies 
available to publish information via an API. For this project it was decided to use Amazon 
Web Services (AWS) for the following reasons: 

 OS has 5+ years’ experience and expertise with AWS. 

 OS has the necessary accounts and management infrastructure.  

 The barriers to entry are far lower than many other cloud providers. 

 AWS met the requirements for user validation as well as static storage providing 
service resilience. 

 

 

Figure 2 - Creation of a Catalogue with each ‘update’ indexed and referenced from the 
catalogue. 
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Figure 3 - the catalogue as viewed in a browser 
 
 

 

Figure 4 – sample output data 
 
 
 

4.3 Results/Analysis 
 
4.3.1 Obtaining TRO data from Highways Authorities 
Following initial research and dialogue with the Authorities taking part in this study, it be-
came clear that the designated legal owner of TROs and/or those that create/manage 
their implementation differs in each authority area; the role to create TROs may be within 
the Highways function, whereas the Legal ownership maybe within a corporate function 
and either of these functions may be outsourced to a third-party contractor.  
In cases where a two-tier function exists within an authority area, the power to create 
certain TROs, such as Parking, is often delegated to district councils. This introduced fur-
ther complexities with acquiring consistent data. 
Data obtained from Nottingham for this study was the most useful data, and it was com-
pared to other data previously obtained from different local authorities. This analysis was 
used to create and verify the modelling elements of the project. 
Some Authorities in the initial scope of the project were unable to share data. There were 
several reasons that data was not provided from authorities: 
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 Approval from data owners was difficult to obtain 

 Data we specifically requested was poorly captured and not fit for the purposes of 
this project 

 There was no process for publishing the data outside of the TRO process 

 It was technically difficult to get data out of internal systems 

 The physical location of data was not always immediately apparent. (the function 
to manage the TRO process may have been delegated to the district) 

 The data required was not in a digital format 

 The resource implication to provide data within the timeframe requested was too 
high 

 
4.3.2 Review consistency and structure of TRO data 
Due to the limited availability of data obtained during this study, we supplemented it by 
using other TRO data that had already been obtained by GeoPlace. As the use of this data 
was for other purposes, the authority information is not provided, and the data provided 
by these authorities is not available as part of this study.  
Having reviewed the data for consistency we found that there were considerable similari-
ties in the data, however there were several differences caused by: 

 The legal processes differing between authorities 

 Interpretation of the legislation is different between authorities 

 The types of orders captured are not always the same 

 The method of capture is inconsistent, as is the method of managing and storing 
the information 

 The implementation of orders is different 

 The visible implementation of orders on the ground may differ from the legal orders 
 
An obvious example of the different approaches to managing the TRO data can be seen 
when comparing the speed data that Nottingham and Manchester provided for the trial.  
Nottingham’s data was captured as a polygon dataset, whereas Manchester’s was a line 
dataset. 

 

Figure 5 - Speed restrictions in Nottingham captured as polygons. 
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Figure 6 - Speed restrictions in Manchester captured as lines. 
 

From information made available during the pilot, as well as other datasets shared with 
OS/GeoPlace, we estimated that approximately 15% of data was unique to the authority 
that created it and did not easily match TRO data maintained elsewhere. 
 
4.3.3 Publish data using an API 
The output data was successfully created in the Rosatte specification from the various 
formats supplied by the local authorities using Snowflake Go Publisher software. This is 
designed to publish and share content using open standards and supports any XML lan-
guage. Go Publisher is also ‘schema aware’ which means it’s possible to publish to any 
schema without the need for changing code. 
The outputs of the study were shared with the map makers TomTom and Here and their 
comments about the data and API service are as follows: 

 The API is easy to access and the data to download. We are able to view, scan and 
parse the catalogue. We can do the same with datasets (and their content). So it 
works well. 

 The service is in general same as services from other member states. There is a dif-
ference in how the Dataset ID has been created and how this is provided within the 
dataset’s link compared to other existing services. The Dataset ID seems to be 
“UUID” here and it is not provided as a parameter in dataset’s link. Other services 
create Dataset ID in accordance with “Specification of data exchange methods” 
(chapter 8.1.7 in the data exchange specification - http://tn-
its.eu/docs/rosatte/ROSATTE-D31-Specification-of-data-exchange-methods-
v16.pdf). However, currently the Dataset ID is not used so this doesn’t cause an is-
sue. 

 Data updates are published in coordinate system OSGB 36 (EPSG: 27700). Other ser-
vices publish data in WGS84. We can work with EPSG: 27700 coordinate system and 
with WGS84 as well. Data receivers would prefer WGS84. 

 New for us in the service would be Vehicle Conditions which do not exist in other 
services. This would be useful information to publish. 

http://tn-its.eu/docs/rosatte/ROSATTE-D31-Specification-of-data-exchange-methods-v16.pdf
http://tn-its.eu/docs/rosatte/ROSATTE-D31-Specification-of-data-exchange-methods-v16.pdf
http://tn-its.eu/docs/rosatte/ROSATTE-D31-Specification-of-data-exchange-methods-v16.pdf
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 Some Speed Limit updates are published as Links and others as Areas. It would be 
preferable to have just Links (linear updates) where link represent exact part of the 
road which should be updated. 

 Values provided for “applicableDirection” are different compared to other services. 
It would be preferable to have the values supplied like the others services if possi-
ble (in opposite direction -> inOppositeDirection; in direction -> indirection). 

 Providing data with a value for “both directions” would be a better solution than 
other current services (where two updates are published instead – one per each di-
rection). If this was done consistently it would reduce the amount of data needing 
to be processed. 

 There were also some data quality issues. In some areas there appear to be links 
that aren’t topologically structured causing a disconnected network. There also ap-
pears to be some duplicated or overlapping geometry. 

 

4.4 Observations 
The current process to manage TROs in the UK as defined by the Road Traffic Regulation 
Act 1984 and the Traffic Management Act 2004 is generally effective and ensures appropri-
ate use of the Highways network. However, the management and data publication process 
is inconsistent. This is compounded as some TROs were established many years ago with 
amendments to ensure the legal order reflects what is on-the-ground.  
The work in this project has highlighted several key findings: 

1. The TRO data is held in different media in every authority 

There is no common standard or codes of practice for storing and publishing data. The 
basic minimum is paper records held at the front desk of the Authority offices. This is not 
the most efficient system, and many authorities are now using the internet to publish their 
data. Each has devised its own policy as no national consistent standard exists. 

2. The TRO creation process is different in every Authority 

The legislation sets out some very broad powers for LHAs to use orders to manage the net-
works. This gives the necessary breadth, however every local authority has interpreted the 
legislation differently. It has been observed that this has resulted in some authorities car-
rying out road marking and signage before implementing the legislation (simply not enforc-
ing it until it becomes legal), whereas others go through the legal process first and then 
implement the on-street changes after confirmation (theoretically meaning people are in 
breach without knowing it). 
The current process to place public notices in the local newspaper is inconsistent. Some 
areas no longer have a local newspaper and so to deliver this requirement put it in the 
neighbouring authority’s newspaper. One local authority has started its own newspaper to 
meet the requirements. The requirements to publish TRO information need to be relaxed 
enabling the use of more modern publishing technology. 

3. TRO designations are often confused, especially when relating to Public Rights Of Way 
(PROWs) and Cycle Track 

TROs principally control the use of the public highway. However, PROWs and Cycle Tracks 
follow different legislation and there often inconsistencies and overlaps. The three types 
of order need to be consolidated and considered as part of a broader approach. 

4. There is no consistent area responsible for the management of TROs   

Even within a local Authority there is not a consistent view about TROs. The TRO is the 
process used to manage the network, however different departments use the powers dif-
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ferently (e.g. parking vs turn restrictions) meaning they are often not linked up. Finding a 
common view within a LHA is difficult as some elements of TROs are digitally mapped, 
whereas others are recorded on historic paper documents. Between Authorities the incon-
sistency is even more marked and there is no central view of TRO and road restriction da-
ta. 

5. What is on the ground is not necessarily what is in the order 

Mismatches between order and on ground implementation are common. There are four 
reasons for this.  

I. significant time has often since the creation of the order and circumstances on the 
ground have changed and not been updated through legal orders. E.g. a sign may 
have been knocked over and replaced, but placed 20m further down the road. 

II. the accuracy of the orders in many cases is interpreted from written instructions, 
(e.g. from 24m for junction) on the ground it may have been difficult to measure 
exactly. 

III. the features that those measurements are made from may have changed. E.g. a 
junction may have changed design and as these changes did not specifically affect 
the road with the TRO on, the TRO may not have been updated. 

IV. the order may have been put in place, but the time to physically place it on the 
road is considerable (often due to resources). Alternatively, in some cases the road 
markings/signage is placed, but the legal process has not been completed and/or 
has been challenged.  
 

6. The types of TROs created differ in every authority  

The legislation allows any restriction(s) to be placed if it benefits the management of the 
network. Best practice is hard to find across authorities; a common theme will be evident 
but with varying implementation processes. (e.g. use of area resident’s permits alongside 
pay and display) 

7. Network management could be more efficient  

Some traffic management schemes were implemented over 20 years ago. The nature and 
capacity of the road has changed considerably since then and the TROs may not have been 
updated. Certain TROs such as ‘pay and display’ are no longer applicable in locations 
where you no longer need to ‘display’ a ticket. Technology has allowed for different meth-
ods to be implemented. The process and work needed to update these is often very time 
consuming. 
Enforcement of the TRO’s is typically done on road markings and fixed plate signs rather 
than by legal order and thus where there are differences, there is potential for legal chal-
lenges. 

8. Austerity often means Local Authorities have little incentive to invest in TRO moderni-
sation 

Unless the LHA is directly responsible for enforcement (i.e. they are not responsible for 
enforcing ‘speed’) or are going to get a direct revenue for implementing modernisation, 
then they are often reluctant to invest at this time. This is a significant barrier with TROs 
because although the management of the assets using modern GIS techniques is recognised 
to have savings and efficiencies, the level of work to retrospectively capture the base TRO 
data is significant. Indications are that any investment would not be repaid for a consider-
able time, meaning that in many cases LHAs are not prioritising the capture of TRO data. 

9. Scope of TN-ITS project 
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The intended scope of TN-ITS is "static" data as defined under the scope of the Annex of 
Priority Action B (Delegated Regulation 2015/962). This currently excludes road geometry 
and some items which are not well modelled at present, and therefore is certainly wider 
that the scope of road-related attributes as defined in the scope of UK TROs. 

 
4.4.1 Standards/specification 
The TN-ITS specification is currently being standardised in CEN TC278 WG7 and as an ex-
tension of the INSPIRE spatial data infrastructure Transport Network (TN) data specifica-
tion, to which the public road administrations have to comply as of 2014. The implementa-
tion of the TN-ITS framework creates a direct link with both private sectors and end users, 
and enables seamless exchange of any kind of static spatial data for ITS applications. Ord-
nance Survey has been actively participating in this exercise and has provided feedback 
directly into that process. However, the following are some of the general issues Ordnance 
Survey has had whilst trying to produce data sourced from OS MasterMap Highways and 
Local Highway Authorities. 
Specification used: http://tn-its.eu/docs/rosatte/ROSATTE-D31-Specification-of-data-
exchange-methods-v16.pdf 
Schema’s used: http://rosatte-no.triona.se/schemas/ 

1. The specification on the TN-ITS website is older than the Schemas and it is difficult to 

find another version of the specification. This has resulted in extra attribution being 

added to the schemas but not the specification e.g. Geometry to Safety Feature. 

2. Values are stored as enumerations i.e. within the schema, they would be better as ex-

ternal dictionaries (like INSPIRE) as this makes them far easier to change going forward. 

3. The specification does not cover the full breadth of the UK’s road signs, see specific 

instance below. 

4. OS does not use the AGORA standard but it does use the INSPIRE linear referencing for 
creating data. However, this has problems as a feature can only have one Network Ref-
erence, which in our case is a Road Link. 

5. OS/GeoPlace have been in conversation with the CEN Project Team that are drafting 
the proposed CEN TN-ITS Technical Specification and as such it is recognised that the 
future CEN TN-ITS specifications are known to contain several points of difference to 
the ROSATTE specifications, including a broad scope of potential road attributes and 
features to be exchanged.  This would require further investigation but is likely to ex-
tend the requirements for further modelling. 

 
4.4.2 Licensing 
Under the legislation regarding the creation of TROs there is no requirement to create spa-
tially referenced data. There is also no obligation to create a map showing the details of 
the order. However, many authorities will create a pdf with a map. Where an Authority has 
used OS data in the creation of their TRO data, this is covered by the Terms of the PSMA 
Member Licence, or OSMA Member Licence in Scotland, allowing all public sector organisa-
tions to meet their non-commercial public sector service delivery obligations. These in-
clude: creating and monitoring policy; operational management of government; delivering 
government business and public services; making information available to the public; per-
forming any other function required by statute; and passing /sharing derived information 
and/or data to third parties. 
With regards to TROs some authorities have gone further and requested that this infor-
mation (usually TROs related to on-street parking) is made available under the Presump-
tion to Publish terms. For more information see the Ordnance Survey website: 
https://www.ordnancesurvey.co.uk/business-and-government/help-and-support/public-
sector/guidance/derived-data.html#dd-exemptions 
 

http://tn-its.eu/docs/rosatte/ROSATTE-D31-Specification-of-data-exchange-methods-v16.pdf
http://tn-its.eu/docs/rosatte/ROSATTE-D31-Specification-of-data-exchange-methods-v16.pdf
http://rosatte-no.triona.se/schemas/
https://www.ordnancesurvey.co.uk/business-and-government/help-and-support/public-sector/guidance/derived-data.html#dd-exemptions
https://www.ordnancesurvey.co.uk/business-and-government/help-and-support/public-sector/guidance/derived-data.html#dd-exemptions


EU EIP - Sub-Activity 4.7 Deliverable task 3 – Result of implementation of pilot TN-ITS services 

 
 

EU EIP - European ITS Platform 49 / 87 Final version / 06Jun 2017 

However, to ensure TRO data does not contravene any OS licensing rules in the future it 
will probably be necessary to make a Derived Data Exemption application where OS data 
has been used. A derived data exemption is where a public sector organisation asks for 
their derived dataset, which has been created using OS IPR, to be used beyond the terms 
of the Member Licence. This will probably be necessary given that a large percentage of 
features covered by TROs are captured within various OS products. 
To see whether features contained within TROs could be made available under Open Gov-
ernment Licence (OGL) terms it will require each authority (as the data owner) to submit a 
request. However, if an individual authority is successful then that decision would be ef-
fective for all. 
 
4.4.3 Inconsistency in enforcement of TROs 
Although creation of TROs sits with local highway authorities, the enforcement of contra-
ventions to orders is split between local councils (County, Unitary and District Councils) 
and the Police.  
As part of the Traffic Management Act 2004, the decriminalisation of parking enforcement 
meant that Local Authorities became responsible for enforcing parking contraventions 
based on TROs. Many Authorities therefore spent time checking and modernising their Stat-
ic Orders data (parking) between 2006 to 2008. Most Authorities did not however review 
and capture their Moving order data (Speed) as it was not their responsibility to enforce. 
This subsequently means access to validated and digitised speed data is very difficult. 
With funding cuts in both sectors embarking on new projects to digitise data is not seen as 
a high priority. 

 
 
 

4.5 Conclusions  
 

TROs in England and Wales hold an essential set of restriction information that help man-
age the transport network efficiently. Generally, the process is functioning; however, this 
project has highlighted several challenges and inconsistencies that are likely to become a 
priority over the next few years. 
This project has shown that it is technically possible to create a flow of data and publish 
change intelligence to those that need it. However, the main issue is the lack of a defini-
tive base dataset that can be used to effectively manage, maintain and identify changes 
and associated processes. 
The process to implement, consult and record TROs is not being kept up-to-date with 
technology. The government’s transparency agenda has fuelled public expectations of the 
data they have a right to access. The frequency of access has also increased with the 
availability of innovative technology. This gap is in part due to the nature of TROs being 
legal orders and the complexities in creating and amending them. In most cases what is 
physically on the ground is good enough for most day to day activities.  
However, the current ‘system’ is not sustainable.  The network is going to be held under a 
microscope and new demands on our networks, such as Automated Vehicles, will drive a 
requirement for accurate and consistent data.  
Four key conclusions can be identified from this project 

1. Processes to create and manage TROs are not consistent 
Although there is legislation and codes of practice to manage the network and the use of 
TROs, each Authority has interpreted this differently and implemented their own unique 
policy. With no specific TRO community group and lack of best practice documentation,  
guidance, assistance and support from a central body would provide benefit to this indus-
try. 
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2. Data is not captured digitally 
De-criminalisation of parking has meant the burden of enforcement has fallen on Local 
Authorities. With this increased responsibility and the necessity to both create and enforce 
TROs, improved processes have been created in Local Authorities. This includes digital 
capture of parking restrictions. However, moving orders are still enforced by the police 
and are typically not done by means of the Legal Order, but by road signs and markings. As 
enforcement of this is not in the jurisdiction for Local Authorities, it is of low priority to 
capture the data digitally. This has created a major imbalance. 

3. Data is not captured consistently 
Where data is captured digitally it has not been done consistently across Authorities. Most 
Authorities have ‘imaged’ their data i.e. a scanned/photographed document, but when is 
has come to digitisation on GIS it is both inconsistent and incomplete. For example, one 
authority may capture all its parking orders on a single GIS layer, where as another may 
capture them using 36 different layers. Sometime all parking is grouped together, and in 
others line markings are separated from parking bays. Although not insurmountable to in-
terpret, better capture practices will increase the consumers ability to view consistent 
data. 

4. There is no central repository 
To view TROs, a member of the public must first work out which authority they are in and 
then determine if the data is managed by the County or District. There are resources 
online to facilitate this, but the records are not necessarily complete and this may result in 
a visit to the council offices to view a paper based record. 
Holding and publishing the data centrally is in the interest of both citizens and service pro-
viders. The ability to access, link and view TROs via a national access point would increase 
the usability and access to authoritative data. 

5. Any solution must be scalable and flexible 
Highly and fully automated vehicles are a natural progression from today’s automated 
safety technologies. They will be required to obey all road traffic laws and The Highway 
Code and are expected to substantially reduce collisions, deaths and injuries. The need for 
a baseline will be hugely advantageous to developing CAV technology as well as the ability 
to adapt to changes quickly and safely. A TN-ITS solution will be one output from a nation-
al access point that must be able to deliver data in order to create information in a scala-
ble manner. 
 
 

4.6 Roadmap 
 

4.6.1 Recommendations 
Based on the observations and evidence collected we present six recommendations: 

1. The creation of spatially referenced information should become part of the publication 
and notification process for TROs. This can be achieved by: 

a. making the creation of spatially referenced data a specific requirement of the 
TRO process as defined by the Traffic Management Act 2004. This may require 
an amendment to the Act, but more likely a comprehensive review of the codes 
of practice. 

b. Create guidance procedures/update the current procedures to record and pub-
lish TROs with a spatial element referenced information. This would encourage 
highways authorities to create and publish information in a consistent way with-
out mandating the activity. 
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2. To deliver the outputs required by the map makers for the TN-ITS process it is essential 
that a consistent topologically structured road network dataset (that is INSPIRE compli-
ant) should be used for the creation of spatial TROs in the UK. 

3. That DfT define/support a process to centrally manage, maintain and disseminate TRO 
data. This would include defining schemas and protocols to ensure the data can be ef-
fectively used in the TN-ITS environment but also ensuring that the data structure is 
flexible enough to be used in other applications and policy areas. This could be 
achieved by creating a national access point to manage all spatial TRO data.  

4. Assess the effort required to migrate existing paper based TROs to a common digi-
tal/spatial data standard. 

5. Propose that all new TROs are spatially referenced to a common standard from a spe-
cific point in time. 

6. Develop a roadmap to create a national TRO dataset. Decide how best to move from 
the scenario in recommendation 4 to a point where there is a consistently captured and 
maintained up-to-date national TRO dataset. 
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4.6.2 Next Steps 

1. Conduct a full investigation into the current methods and processes used by highways 
authorities across the UK in the management of TROs.  

2. Given the breadth of TN-ITS specification, UK government would need to take a view 
on a profile of mandatory data to be supplied which undoubtedly would not encompass 
the full extent of the TN-ITS data content. 

3. Initiate collaboration that is jointly sponsored by DfT, Ordnance Survey, GeoPlace and 
LGA to develop a consistent process to create, record, manage and publish TROs that is 
well defined within the legal process. It is also essential that there is representation 
from the devolved governments as well as the wider stakeholder engagement and part-
nerships with the Transport Systems Catapult, Innovate UK and other central govern-
ment agencies. 

4. Work with the software suppliers and BSI to develop the most appropriate standards 
and protocols for the capture, maintenance and publication of TRO data. This should 
also consider existing standards (DATEX II, Inspire etc) 

5. Undertake a review of the potential licensing issues and establish whether TRO data 
can be exempted by OS and therefore published as open data covered by OGL.  

Review the feedback from the data receivers about the API service and data itself to en-
sure that the information published is as appropriate as possible. 
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5 Implementation of TN-ITS in Ireland 
 

 

5.1 TN-ITS Pilot in Ireland 
 
The Irish Pilot study has been implemented using 10,551 km’s of road network data 
sourced from 3 different road network data platforms/providers. It has been implemented 
as both a Restful service and a user accessible Web-Application. 
  
 
 
5.1.1 Road Network Management in Ireland 
 
The operation and management of the public road network in Ireland is the responsibility 
of a number of state organisations that comprises Transport Infrastructure Ireland (TII) and 
the various Local Authorities (LA). TII operate and manage the National Primary and Sec-
ondary road network which accounts for 7,959 km's on the network, about 8% of the net-
work. The rest is operated and managed by the LA's for their respective regional and local 
road networks, these account for about 90,572 km's or 92% of the network. 
 
Currently, TII maintain their own road network information system through ESRI software. 
When change happens on the network this is reported back to TII's GIS section who then 
update their road network information system. 
 
All the LAs use a centrally managed Pavement Management System (PMS) called MapRoad.1 
Management and coordination of the MapRoad platform is handled through the Local Gov-
ernment Management Agency (LGMA) on behalf of all Local Authorities (LA). Originally 
MapRoad was installed as independent systems in each LA but is currently undergoind an 
upgrade to roll-out a process where all instances of MapRoad in each LA will be providing 
live updates to the centralised system. This roll-out is expected to take a number of 
months to complete but has already been implemented for the Cork and Kerry LAs. It is 
also backed onto the Ordnance Survey Ireland Prime 22 spatial data storage model which is 
designed as the authoritative spatial reference framework for Ireland. 
 
 
5.1.2 Road Network Coverage for Irish Pilot 
 
The Irish Pilot study has been implemented using 10,551 km 's of road network data 
sourced from 3 different road network data platforms/providers: 

1. Ten-T National Core Network - provided by Transport Infrastructure Ireland 

2. Galway County Network - available from Galway County Council Open Data Portal3 

3. Monaghan County Network - provided by Monaghan County Council through the Local 
Government Management Agency 
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The Irish Pilot Study Road Network (10,551 km's) - highlighted in Red 
 

The Ten-T National Core Network has been provided by Transport Infrastructure Ireland 
(TII) and comprises 1498.44km's of network data and highlighted in Yellow below. This data 
set is spatially comprehensive as it provides both lane and road centre line geometry 
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TII Ten-T National Core Network overview. 

 
The Galway road network data set was downloaded from the Galway County Council Open 
Data Portal3 and comprises 6645km's of road network data. This data is complete for cov-
erage of all National and regional roads in Galway County, however Galway City network 
data was not available at the data ingestion stage of the pilot study. An overview of the 
Galway County road network coverage is highlighted in blue below. 
 

 
Galway County Council Road Network overview. 

 
 
 

The Monaghan road network data was provided from Monaghan County Council by the Local 
Government Management Agency (LGMA) and comprises 2408km's of road network data. 
This data is managed in the 'MapRoad'1 platform which is procured and managed by the 
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LGMA on behalf of all local authorities in Ireland. On overview of the Monaghan road net-
work data is highlighted in blur below. 
 

 
 

County Monaghan's 2,408 km's of road network 
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5.1.3 Road Network Meta-Data 
 
This TN-ITS spatial data Pilot project, as currently implement, has defined or generated 
the following parameters for every geometric or spatial-data record: 
 

TN-ITS Pilot Implementation Spatial & Meta-Data Types 

System ID  DB Identifier 

Line Geometry  Open Geospatial Consortium (OGC) stand-
ard geometry representation 

Road Identifier  ID taken from data provider/source 

Road Name  Name taken from data provider/source 

Form Of Way (FOW) OpenLR standard identifying physical 
properties 

Functional Road Class (FRC) OpenLR standard indicating importance in 
the network 

Speed Limit  Data taken from data provider/source 

Number of Lanes  Data taken from data provider/source 

Max Width  Data taken from data provider/source 

Min Width  Data taken from data provider/source 

Max Height  Data taken from data provider/source 

Max Weight  Data taken from data provider/source 

Valid To Date  Data taken from data provider/source 

 
 
Not all these meta-data parameters were available across all data sets provided. It was 
also the case the OpenLR FOW and FRC parameters do not have equivalent universal repre-
sentation in the data sets used in this pilot. As such the following table overviews the 
availability of these Meta-Data types across the 3 data source used in this pilot. Attribute 
Data types in green were available while those in red were not available in their respective 
data sets. 
 

Data Sources 

Attribute Data 

Road 
Identifier 

Road 
Name 

Road 
Type 

No. 
Lanes 

Max 
Width 

Min 
Width 

Speed 
Limit 

Max 
Height 

Max 
Weight 

Galway County 
Council  

  

 
         

   

Monaghan 
County Council 

  

 

   

   

TII Ten-T Core 
Network 

  

 

 
      

   

 
To generalise the pilot data across all these data sources, the following the rules table was 
used to generate values for data types that were missing as the data was imported into the 
database. 
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Description  Type  FRC  FOW  SPEED  LANES  MIN_WIDTH  MAX_WIDTH  

Motorway  ML  0  1  120  2  3.5  3.5  

Motorway  ML  0  6  120  1  3.5  3.5  

Carriageway  CM  1  2  100  2  3.5  3.5  

Local Tertiary  LT  7  3  50  1  3  3  

Local Secondary  LS  6  3  50  1  3  3  

Local Primary  LP  5  3  80  1  3  3  

National Secondary  NS  3  3  80  1  3  3  

National Primary  NP  2  3  80  1  3  3  

Regional  R  4  3  100  1  3  3  

No Assignment  NA  7  0  50  1  3  3  

 
This cross reference table is based on the 'Road Type' data type that is available across all 
data sources. Thus, for each spatial record provided in the source data, if any of the Meta-
Data type parameters were not present or invalid, then the above rules were applied to 
assume the FRC, FOW, Speed, ....etc. for the given 'Road Type'. 
 
 

5.2 TN-ITS Pilot Implementation and Result 
 
The TN-ITS Pilot has been implemented as both a Restful service and a user accessible 
Web-Application. 
 
5.2.1 TN-ITS Specification Restful Service 
 
The TN-ITS Specification has been implemented as a Restful service that is available at the 
following Internet Protocol (IP) address - 52.49.197.111 
 
This service implements 3 core quest types: 
List all updates available from the service: 

 http://52.49.197.111/download/queryDataSets 
 

For any particular update listed from the above request its details can be returned using 
the provided ID: 

 http://52.49.197.111/download/readDataSet?dataSetID=YmcaiLJW8X1p3ML8lyi1 
  
For any particular ID previously queried all subsequent updates can be listed as follows: 

 http://52.49.197.111/download/queryDataSets/?lastValidDatasetId=JR6yUTQwRy4E
qT1Vz6iW 

 
Also, as a beta-testing improvement, a number of other more flexible query types, that are 
not directly defined in the TN-ITS Specifications, have been built into this service imple-
mentation to facilitate update generation and queries by date, change-type and area. For 
example, to generate a new update and define its update key the following query could be 
called: 

 http://52.49.197.111/download/?query=generateUpdate&key=7ZUSEMbuZYSgABmr
HsAk 
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5.2.2 Road Network Update Demonstrator Web-Application 
 
This Web-Application was built as a demonstrator platform which we used to both test the 
Restful Service but was also useful in our engagements with the various organisations and 
agencies that are responsible for or use Pavement Management Systems to maintain and 
update road network information. Access to the Web-Application is open and can be 
reached at the following URL: 
 
http://marobs.eu/tn-its/ 
 
This system allows a user to load, select and edit road network information which is then 
saved back to the database. It is also possible to generate new Restful Service updates 
based on any changes that have been made in any period. An example of the Web-
Application user interface is below and shows a road section selected, in blue, and an up-
date form to the right of the user interface for editing the selected geometries attributes. 
 

 
  
 
5.2.3 ICT Architecture 
 
The main components of the hardware and software architecture are detailed as follows: 
 

 All software platforms and data repositories are installed on Amazon Web Services 
(AWS) Elastic Compute (EC2) infrastructure. 
 

 AWS EC2 Server software is Linux Ubuntu 14.04 
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 The pilot TN-ITS web-service and update website is served through Apache 2.0 web-
server software. 
 

 Server Side scripting is handled by PHP 5.0+ and Python 2.7+ 
 

 Client Side scripting is handled through Javascript (JS) using: 
o jQuery 3.0 for general JS requirements 
o Openlayers 3.0 for all spatial and mapping requirements 

 

 Client Side User Interface (UI) framework is build on Bootstrap 3.3+ 
 

 The platform Database is built upon Postgresql 9.5 with the PostGIS 2.0+ geospatial 
data handling extension installed. 

 
 
 
 

5.3 Conclusions  
 
This project has brought focus and clarity to the existing situation in Ireland in term of its 
road-network data management. As such there is a dual context that encompasses the 
technical aspects of implementing a TN-ITS platform in Ireland and the practical issues in 
coordinating the various road-network data agencies challenges towards set-up that can be 
usefully applied to a long term TN-ITS objective. 
 
In implementing the TN-ITS technical specifications in Irelands case, we had a number of 
disparate types of spatial data sets provided. It was decided to centralise these data sets 
into 1 database and build the TN-ITS service on-top of this database. As such we have not 
put in place a generic data translation service as the various data sets provided were not 
sent in a format core to the agency responsible for them. They were sent to us in output 
formats that were easily handled by their respective systems, for example as shape files, 
CSV files, etc.. Thus, it can be concluded that a more integrated TN-ITS implementation 
for Ireland would have to have the possibility of connecting to and agencies source data 
rather than the pilot approach of building out prototype services based on sample data 
provided. 
 
Also, and following on from the TN-ITS specification document, TC 278 WI 0027 8361:2015 
(E), sections 8.1.4 & 8.1.5 on pages 54 and 55, we implemented the Irish pilot Restful ser-
vice using both approaches specified, however only the concluding section 8.1.6 approach 
has been published in Ireland. It is felt that the concluding approach from section 8.1.6, 
which specifies a Server orientation implementation as defined in section 8.1.4, is too re-
strictive in a modern Restful service API development context. 
  
In the technical context there are 3 core challenges to Ireland being in a position to im-
plement a well integrated TN_ITS standard: 

1. For approximately 92% of the Irish road network, all the spatial data is stored in a 
centralised cloud platform called MaproadPMS. However, this large coverage ac-
counts for all the minor roads in the state which will also, generally, only carry 
lower volumes of traffic and define less important core network elements. Con-
versely, this system provides a centralised, cloud hosted and near-real-time updat-
ed platform. As such any physical change to the network effected by a Local Au-
thority is typically updated into the MaproadPMS very quickly. 
 
A core positive of this MaproadPMS is that it is a network pavement management 
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system through which not only physical aspects of the network data are managed 
but also financial decisions are being planned and taken by Local Authorities in the 
management of their respective networks. As such this adds considerable focus to 
the platform and encourages accurate information to be kept due to the budgetary 
context. 
 
Also, it is considered that if the possibility of implementing the TN-ITS specification 
into MaproadPMS as a module was possible then it would become relatively easy for 
a large portion of the Irish network to be TN-ITS compliant very quickly. To effect 
this possibility though it would require interaction between the various state enti-
ties and the company developing MapraodPMS to agree requirements and funding 
for such a module. 

2. The remaining 8% of the Irish road network is managed in an in-house ESRI platform 
by TII. This 8% represents the core of the busiest and most important transport cor-
ridors in Ireland. As such the challenge for Ireland is how can we work with TII to 
build in the TN-ITS specification effectively. Currently it is felt that a significant 
step will need to be taken by TII towards converting their current in-house systems 
and processes to meet TN-ITS type requirements. 

3. For aspects of the TN-ITS specification that involve directionality and turn/road re-
strictions, the most accurate data here is managed/created by the National 
Transport Agency (NTA). This data is attributed met-data built onto a licensed net-
work data set that the NTA have with Here. Future integration of this type of data 
into a National platform will have to include considerations for this given the NTA 
data is built upon a Here data set. 

 
In a very positive sense the practical issues for Ireland could be within technical realisation 
quite quickly if the decisions and incentives can be put in place to make this happen. With 
98% of the states road network already in a single, regularly updated, centralised platform, 
it would certainly be possible to build a software module to add TN-ITS functionality to 
MaproadPMS. Also, with MaproadPMS already backed onto OSI's national spatial data set for 
network data, Prime2, it would seem that a reasonable case exists to put in place for TII a 
version of MaproadPMS that would effectively bring the remaining, but core, 8% of the 
network into a single national system that would ideally be suited to have a TN-ITS module 
built into it. Alternatively, whatever bespoke solution is to be considered for TII it should 
be Prime2 backed as well. 
 
A couple of smaller issues were also realised during the project that Ireland has not been 
in a position to fully consider to date. These include the OpenLR requirements in the 
standard as they seem redundant and duplicated in the response data given the Inspire 
requirements are already in place. There is also the longer term issue involving data licens-
ing. In Ireland the raw spatial data network in Prime2 is owned by OSI while the added at-
tribute data is generated by each LA. It is also considered important that any TN-ITS ser-
vice implementation should include a request control/access module which could be 
adapted to manage any licensing issue that may develop through this work.  
 
 

5.4 Roadmap  
 
To conclude this project, a meeting with all the stake holders in Ireland was held to dis-
cuss the current context within Ireland and the possibilities going forward. It was agreed at 
this meeting that various open discussions should be furthered through any TN-ITS project 
stages that may follow. Thus, the various issues highlighted in the conclusions define a 
relatively clear roadmap of future work required re a TN-ITS implementation in Ireland. 
This roadmap includes 3 core objectives: 
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1. An agreement would need to be worked towards integrating a TN-ITS module into 
the existing MaproadPMS platform that is used to manage 98% of the existing road 
network. 

2. For the remaining 8% of the network managed by TII, a considerable work plan is 
probably needed to convert their in-house spatial data networks to be Prime2 
compliant such that a version of MaproadPMS could be adapted for TII use or that 
a newer type bespoke platform is built to help TII become TN-ITS compliant. 

3. The NTA holds some important road restriction and directionality information, 
however this is all built upon a Here data set. How this is built into a national ser-
vice going forward would require some more detailed work and discussions. 

4. A further work plan would need to be put in place to investigate requirements to 
make these TN-ITS specification data available through Ireland's open data portal 
at data.gov.ie.  
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6 Implementation of TN-ITS in France 
 
 

6.1 TN-ITS Pilot in France  
 
The complexity of the organization of the management of roads and the management of 
the roads data in France led to retain the ‘Institut national de l’information Géographique 
et forestiére’ (IGN) as unique data provider for EU EIP. The EU EIP project is in progress at 
the same time that the INSPIRE Directive is taking effect and will have entire effect in few 
years (2019), for IGN and French public producers as for all European mapping agencies.  
 
So the IGN proposal is based to the perspective to get the regular INPIRE services for roads. 
The state of art at IGN in 2016 shows us the key points to be considered for the EU EIP pro-
ject: 

1. The INSPIRE services are open for the required themes of annex I including the road 
network. In 2016 this services are using a database that is updated twice a year. 

2. The IGN is working for an improvement of the content of the main topographic database 
"RGE" (orthophotography, vector database, land registry and addresses) as named by 
ministerial "arrêté" or "BDUni" as technically named by the IGN for the vector database, 
component of the RGE). Some important additional information will be included in 
2017in the BDUni, like the speed limits. It will be named BD UNI_V2. 

3. A recent service opened in 2016 April to give an access to the daily updated BDUni da-
tabase. 

 
In consideration of these 3 key points, the proposal of the French EIP pilot has focussed on: 
 
1. Test of existing service delivered by IGN BDUNI V1 database for road network, with daily 

updating and limited set of attributes (road centreline, number of lanes, one way, ad-
ministrative identification,…). Service available at: https://espacecollaboratif.ign.fr/ 
All members of EU EIP 4.7 can register and join the EU-EIP group to test the service. 
Alain Chaumet is administrator of this group and will allow an access to the service in 
the EU-EIP group to the registered "users" (send the registered "user" by email to 
alain.chaumet@ign.fr). He will ask the managers of the "espace collaboratif" to give the 
rights to download the datasets and their daily updates to the registered members of 
the EU-EIP group. 

2. Implementation of the translation/conversion from IGN BDUNI model to TN-ITS 
(ROSATTE) model, implementation as a service available for test. 

3. Plan for the inclusion of the future information sources (traffic signs, POI, …) in the ar-
chitecture of the French EIP service, describing: (1) organisational aspects; and (2) net-
work and server infrastructure. 

 
 
 

6.2 TN-ITS Pilot implementation and results 
 
6.2.1 Digital road maps context 
 
The use of the digital road maps for may be observed from different points of view: 
 

 The drivers using different services with on board device or with mobile devic- es. 
There are now numerous options using HERE, Tomtom, Waze, Coyote, Google, Ap-
ple maps, ViaMichelin, Mappy or others. There are remaining some users with paper 
map atlases or local maps. 

https://espacecollaboratif.ign.fr/
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 The traffic regulators which are technical departments of the local authorities. 
There are a traffic regulation center in each urban county or important agglom- er-
ation bigger as 100 000 inhabitants (more or less 100 agglomerations). 

 The map providers : the leaders as brand Tomtom, HERE and Google are now chal-
lenged by Coyote and Waze. The users of Waze and Coyote are linked by  the com-
munity spirit which is a strong basis to collect and to share the dynamic information 
as the traffic perturbations, 

 The automotive industry as a 2 million vehicles local market ; this market is shared 
between the local constructors (Renault, PSA, Toyota, Ford) and the im- ports 
mainly from the UE members states. The imports and the local production are ap-
proximatively balanced. For more information, please to see www.ccfa.fr which is 
the French constructors professional association and provides infor- mation about 
the automotive market. The market trend is now focused around the connected, 
electric and autonomous vehicle. 

 The safety and road traffic department of the Ministry of Interior has pro- grammed 
a reinforcement of the speed limit controls over the whole road net- work. For 
that, he is investing in a national road speed limits database to tech- nically ensure 
these controls. 

 The producers of the maps and geospatial data, mainly public local authorities or 
public organizations (CEREMA and IGN) : the local authorities are very heter- oge-
neous in term of size and locals needs and constraints. Their goals consists to en-
sure a smart car traffic, to lows the GHG emissions and to reduce the fatalaccidents 
number. To catch these goals, the local authorities are building the local infrastruc-
tures and road regulations. The new infrastructures and local regulations are the 
basis of the updated information for the road databases managed by the CEREMA 
and the IGN. 

 
From all these points of view and in order to catch the consensual goals in matter of traffic 
flow, GHG emission reduction and fatal accidents reduction, it is highly necessary to build 
an integrate road dataflow from the first producer to the end us- er. So the objective of 
the EIP 4.7 establishing a pilot to build these dataflow is ful- ly useful and necessary. 
 
6.2.2 Data used in the pilot service 
 
The data of the IGN pilot implementation refer to the IGN BDUNI database. It is the main 
reference French database for all kinds of roads and motorways. The BDUNI is daily updat-
ed with the new information collected at the local level in close cooper- ation with the 
local authorities. 
 
The BDUNI is the French INSPIRE database for roads at the local level (at large scale). All 
the properties and attributes values listed by the INSPIRE conceptual model are not mod-
elled never collected in 2017. An internal IGN project aims to enhance the BDUNI to in-
clude more INSPIRE and ROSATTE concepts in the French road database, especially the 
road speed limits. 
 
The information included in the 2017 pilot service and the expected attribute in- formation 
of the BDUNIV2 (RoadLink object class) are listed in the lower table. 
 

BDUNI_V1 TN-ITS Comment 

 gid PostgreSQL identifier 

 

Cleabs 
 

abskey 
Permanent identifier of the IGN 
BDUNI database 
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daterec recdate Recording date of the object 

 length_meters Length of the link in meters 

Nature: route em-
pi- 
errée 

FormOfWay:unpaved 
roadsurfacecategory:unpaved 

In the BD UNI, the surface catego- 
ry is recorded as form of way 

  

roadsurfacecategory:paved 
For all carriageways, motorway, 
sliproad and bicycleroad 

Nature:type auto-
rout- 
ier 

 

formofway:motorway 
 

Nature:route à
 2 
chaussées 

 
formofway:dualcarriageway 

 

Nature:route à
 1 
chaussée 

 
formofway:singlecarriageway 

 

Nature:bretelle formofway:sliproad  

Nature:piste cy-
clable 

formofway:bicycleroad  

Nature:chemin formofway:tractor  

Nature:escalier formofway:stair  

Nature:bac auto waterwaylink:ferryuse:cars Not implemented 

Nature:bac piétons waterwaylink:ferryuse:passengers Not implemented 

Nature:sentier formofway:walkway  

Nature:voie verte formofway:greenway  

Nom rue_gauche nameleft :’road name character’  

Nom_rue_droite Nameright :’road name character’  

Importance=1 functionalroadclass:mainroad  

Importance=2 functionalroadclass:firstclass  

Importance=3 functionalroadclass:secondclass  

Importance=4 functionalroadclass:thirdclass  

Importance=5 functionalroadclass:fourthclass  

Route numérotée 
ou 
nommée|Nom 

 
roadname:’name of the road’ 

Not implemented 

Route numérotée 
ou 
nommée|Numéro 

 
roadnumber:XYY 

Examples : A10, N105, D41, D22a 

Not implemented 
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Nombre de voies numberoflanes  

 
Position par rap-
port au sol 

verticalposi- 
tion:’underground,ongroundsurfac 
e,suspendedorelevated,fordorbas 
emat’ 

 

Largeur de chaus-
sée 

roadwidth:integer Width in meters 

Sens de circula-
tion: 
sens direct 

 
linkdirection:indirection 

 

Sens de circula-
tion: 
sens inverse 

linkdirection:inoppositedirection  

Sens de circula-
tion: 
double-sens 

linkdirection:bothdirections  

Sens de circula-
tion: 
sans objet 

linkdirection: notapplicable  

 
Etat=En construc-
tion 

conditionoffacili- 
ty:underconstruction 

 

Etat=En projet conditionoffacility:projected  

Etat=[null] conditionoffacility:functional  

Acces :Libre Accessrestriction:publicaccess  

Acces :à péage Accessrestriction:toll  

Acces :Impossible Accessre- stric-
tion:physicallyimpossible 

 

Acces :Restreint Accessrestriction:private  

Acces :Saisonnier AccessRestriction:seasonal  

Acces :interdiction 
légale ou régle-
men- 
taire 

 
AccessRe- stric-
tion:forbiddenLegally 

 

 
Hauteur maximum 

Maximumheight  

Charge maximum maximumtotalweight  

Date de mise en 
service 

 
validfrom :date 

 

Date 
d’enregistrement 

 
Recdate:date 

 

lot extractdatasetnumber  
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6.2.3 Selection of the technologies 
 
In accordance with the aims to extend this kind of service in the whole Member State, our 
choice is to use only open technologies. The open technologies allow the development of 
new online services without high cost of licenses acquisition. The use of new developments 
by a new involved organization so only need a sufficient local infrastructure and may to get 
the benefit of the experience of the other Member States. This seems a key point for the 
dissemination of the road digital technologies in all countries of Europe. 
 
The geographic information public producers are using now commonly a set of open tech-
nologies under the common regulation of the OGC (Open GIS Consortium 
www.opengeospatial.org ). 
 
The technologies involved in the pilot are : 
 

Linux Debian 

 

Python 

 

QGIS 

 

GDAL 

 

PostgreSQL – PostGIS 

 

GeoServer 

 

 
Linux Debian is a free operating system for personal computers and servers.  
Python is a widely programming and scripting language. Python interpreters are available 
for many operating systems, allowing Python code to run on a wide varie- ty of systems. 
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QGIS is a geographic information system for desktop. QGIS allow an easy visualiza- tion of 
the data merged with other maps in the same window in order to monitor lightly the co-
herency and the integrity of the provisioned data. 
GDAL is a geospatial oriented library to convert any geospatial data from one given coordi-
nates system to one other. The list of the available CRS (Coordinates Refer- ence Systems) 
covers all European known systems and may be extended to new sys- tems if it’s needed. 
PostgreSQL is a free database to store all kinds of data. PostGIS is an extension of Post-
greSQL which support the geospatial data managing the common concepts for the encoding 
format (ShapeFiles) and the european geographic coordinate refer- ence system (ETRS89) 
thru the GDAL library. 
GeoServer is the most used free server to provide geospatial data. GeoServer is de- signed 
under the OGC standards. 
  
So this bundle of free software appeared able to manage all sources of national and local 
geospatial databases in Europe, to prepare the updated datasets and provide them in ac-
cordance with the established international and industrial standard of the OGC. 
 
 
6.2.4 Infrastructure supporting the pilot service 
 
The pilot service is hosted in Marne la Vallée (France) by the “Valilab” which is an open 
technology platform. 
This structure, designed to accelerate synergies between the teaching and research teams 
of IGN and their counterparts in the application sectors. She is providing to the user com-
munities the data and tools necessary for their optimal use in order to advance the re-
search and development activities, and education in the territories. “Valilab” also aims to 
accelerate the valorisation of the results of joint research with our partners. It is about: 

 To propose an information system and resources adapted to research and educa-
tion; an accelerator of communication between researchers; 

 To design and make available ICT training courses in information technology and 
the use of geographic information to train geomaticians and data scientists (big da-
ta analysts); 

 Contribute to the development of research actions on the use of geographic infor-
mation to facilitate innovation through technology transfers and uses of the IGN re-
positories; 

 Ensure technological and operational monitoring to capture excellence in geomat-
ics. 

 
 
6.2.5 Data delivery service 
 
The data delivery service is open to a few set of users registered by their IP number. 
The is available directly to the below url: http://195.220.92.70:7070/geoserver/its/ows 
 
The process to deliver the geoservice of the French pilot is a stream of several steps par-
tially automated with a human control. A more important degree of automatization will 
define how to keep a sufficient control before the delivery of the data; this point will be 
discussed below. 
 
 

http://195.220.92.70:7070/geoserver/its/ows
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The several steps are: 
 

1. Collection of the updated road data in the national database, 
2. Upload of the French updated road data into the TN-ITS database, 
3. Automated transfer of the fresh data into the delivery database. 

 
 

1. The first step is part of the main action of the IGN which consist to elaborate and to 
maintain an updated database for many kinds of geospatial data included in the 
scope of the geographic infrastructures INSPIRE themes. The data are available in-
ternally in the IGN and for the partners involved in the data updating. The updat- 
ed data are delivered by mean of an extranet service (accessible only to a set of 
registered users) in a portal of manual selection and data download. The time man- 
agement of the data is ensured in order to allow the request of differential datasets 
or whole datasets between two given dates. 

 
2. The second step consist to transform the updated data of the BD UNI in the TN- ITS 

database, alternatively called an INSPIRE flavoured dataset. Each weekly (or daily) 
dataset is included in an updates database. Each extract from the BDUNI is record-
ed with a unique ID. This ID is attached to each data giving the possibility of quality 
checks. The transformation from the BDUNI extract to the updates database is per-
formed by mean of the QGIS Admin DB Tools or the PostGIS Bundle, inserting the 
new da- tasets in the updates database. The transformation of the property names 
and the attribute values is performed with Python scripts as: 

 
script1 extract for the transformation of the properties values : 

update eu.roadlink_v03 SET nature= 'singlecarriageway' WHERE nature = 'Route à 1 
chaussée'; 
update eu.roadlink_v03 SET nature= 'dualcarriageway' WHERE nature = 'Route à 2 
chaussée'; 
update eu.roadlink_v03 SET nature= 'pathway' WHERE nature = 'Chemin'; update 
eu.roadlink_v03 SET nature= 'tractor' WHERE nature = 'tracteur'; 
update eu.roadlink_v03 SET nature= 'unpaved' WHERE nature = 'Route empierrée'; 
update eu.roadlink_v03 SET nature= 'bicycleroad' WHERE nature = 'Piste cyclable'; 
update eu.roadlink_v03 SET nature= 'walkway' WHERE nature = 'Sentier'; 
update eu.roadlink_v03 SET nature= 'motorway' WHERE nature = 'Type autoroutier'; 
update eu.roadlink_v03 SET nature= 'sliproad' WHERE nature = 'Bretelle'; 
update eu.roadlink_v03 SET nature= 'stairs' WHERE nature = 'Escalier'; update 
eu.roadlink_v03 SET nature= 'greenway' WHERE nature = 'Voie verte'; 
update eu.roadlink_v03 SET nature= 'onlypassengerferry' WHERE nature = 'Bac pié- 
ton'; 

 
script2 extract for the transformation of the properties names : 

ALTER TABLE eu.tr_rte_30_11_2016 rename column "nature" to formofway; ALTER 
TABLE eu.tr_rte_30_11_2016 rename column "importance" to functional- roadclass; 
ALTER TABLE eu.tr_rte_30_11_2016 rename column "nombre_de_" to number- of-
lanes; 
ALTER TABLE eu.tr_rte_30_11_2016 rename column "sens_de_ci" to linkdirection; 
ALTER TABLE eu.tr_rte_30_11_2016 rename column "acces" to accessrestriction; 
ALTER TABLE eu.tr_rte_30_11_2016 rename column "restrictio" to accessre- 
striction1; 
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A whole script including all transformation is annexed to this report. This script is easy 
to transform taking into account all the specificities of any national road data- bases in 
Europe in order to provide them for reuse in the TN-ITS framework. 
 
3. Provision of the updates 

The experimental data updates are plugged in a Geoserver service. The Geoserver 
service can be delivered by mean of a Docker container or by mean of a classical 
server install. Each time an update is inserted in the PostgreSQL database, a new 
layer of Geoserver service is configured and delivered through the address: 
http://195.220.92.70:7070/geoserver/its/ows 
For safety reasons only validated IP are able to access the service provided. 

 
 

6.2.6 Procedures for updating the spatial road data 
 

The BDUNI is daily updated taking into account the registered on the ground chang- es. The 
changes are collected by mean of a permanent contact with the local au- thorities and the 
organizations managing the transport infrastructures. An opera- tional around 120 persons 
team is involved for the updating maintenance of the BDUNI database. The maintenance is 
not limited to the road network but concern all themes of the database, especially utility 
et governmental services, building and address themes. 
 
The updated data are provisioned by mean of a portal opened for the IGN partners 
(https://espacecollaboratif.ign.fr/).The data are delivered by some predefined re- quests 
and formatted in the French IGN model in a shapefile. Its possible to request a daily or in 
any frequency update. For this pilot, the choice was to request in weekly updates. 
 
The data are imported in a PostGIS database and transformed by mean of a SQL script in a 
flavoured INSPIRE database. 
 
The link between the PostgreSQL database and the Geoserver are established in ad- vance. 
 
The result is an OGC WFS compliant service available at the url: 
http://195.220.92.70:7070/geoserver/its/ows. 
 
 
 
6.2.7 Limits of the French pilot  
 

Coverage 

For the pilot, only the datasets of two counties (Nord and Pas-de-Calais) are be re- quested 
in accordance with the size of the data to be processed and the power of the available 
infrastructure dedicated to research in 2017. To establish a whole France service, it will be 
necessary to use the industrial infrastructure of the IGN. 
  
 
 

TN-ITS geospatial referencing requests 

The public TN-ITS specification read in the ROSATTE and e-Maps documents seems still in 
doubt between the strict linear referencing method and the most commonly used geo-
graphic referencing. The recent JRC report (Borzacchiello – Bogulawski – Pignatelli: im-
proving accuracy in road safety data exchange for navigation systems v1 European Union, 

http://195.220.92.70:7070/geoserver/its/ows
https://espacecollaboratif.ign.fr/
http://195.220.92.70:7070/geoserver/its/ows
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Luxembourg 2016) about the European ITS activity notes a nu- merous set of difficulties in 
the practice of linear referencing leading to an uncer- tain result. 
On the other side, the main database of IGN hasn’t permanent formal network in their 
common management, with links and nodes with a permanent Id. Only the links have a 
permanent identifier called “abskey” for the pilot. 
So, due too to the short delay to make the pilot available, the choice was to publish the 
data in a basic OGC WFS service with only geographical but sure location refer- encing. 
 
 

 Analysis of the data updates 

A tool for the analysis of the updates content is developed and tested for a semes- trial 
time extension and the coverage of approximately two counties. This tool  gives the num-
ber of objects updated for any, one or more changes in geometry or attribute value. This 
metric analysis is important to design the necessary infrastruc- ture to support the future 
service. 
 
 

Transformation of the datasets 

The structure of the IGN production database is still different of the INSPIRE- ROSATTE 
structure, not only in the literal spelling of the object classes and proper- ties. The means 
attributed to the project was not exactly the most adapted to reach an entire automatized 
publication process. So the transformation needs a human intervention each time a new 
updates dataset is published. This process should be enhanced with more time and means 
and in the framework of the future BDUNI_V2 for first deliveries of the updates. 

 
 

6.3 Conclusions  
 

 The enhancement of road data provision needs a broad set of organisational ele-
ments, technical know-how and informatics. The relevant system for the action is 
mainly the result of efforts in two areas which are e-administration and ITS. 

 

 The technical goals for the French pilot consist to use the consistent, homogeneous 
and daily updated national road database of IGN (National Mapping and Cartograph-
ic Agency –NMCA- in France) in order to provide in accordance with the TN-ITS re-
quirements ; the development to be performed consist to adapt the process devel-
oped for the INSPIRE provision to the ITS provision specification. It is to be men-
tioned that the TN-ITS and INSPIRE specifications alignment is under review by the 
CEN-TC278 at the end of 2017. 

 

 Data provision by linear referencing is not obvious for IGN like for the NMCA in Eu-
rope. Linear referencing is not commonly used by these agencies to produce gen-
eral maps and reference geospatial databases. The smart integration of the linear 
referencing in the daily IGN production will be a great step. 

 

 Reference data for speed limits and linear location system is a national need in 
France for use by the road speed limit police controls. This need will be satisfied in 
few years and IGN is the agency selected by the ministry of interior to build the of-
ficial speed limit database. 

 

 Open platform : the road data are produced by different levels of administration 
and used for an extended set of applications. In reason of the juxtaposition of lia-
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bility over the road network management, it is particularly important that each lo-
cal administration may observe the data in the neighbour of her management area. 
So the best solution for data management consist to use an open platform managed 
by a neutral and efficient operator.  

 

 The digital maps needs for autonomous vehicles development are lanes description, 
carriage way extension and an accurate location reference points cloud. Of course 
the road regulation has to be entirely digitalized and daily or real time updated. 
The needs have to be observed by mean of an continuous industrial watch with au-
tomotive industry. 

 
 
 

6.4 Roadmap 
 
At 2017 April, three actions are programmed to enhance the standard IGN road data ser-
vice : 
 

1. API: an API is in programming phase and will be released in few months, any- way 
before the end of 2017. This API will allow an automatization of the daily our week-
ly requests to the BD UNI database, especially using the date information (‘recdate’ 
attribute) to define the request. 

 
2. INSPIRE: a compliant INSPIRE daily updated data WFS service will be released with 

an appropriate delay, probably in 2018; this action will take benefits of the INPIRE 
standard (semestrial updates) publication already available in test phase. The pub-
lication of the main INSPIRE WFS service for roads is mandatory before the 2017 No-
vember 23th. 
 

3. In 2018, in order to enhance the existing pilot and to keep a continue action with 
the TN-ITS GO project, the area of the pilot will be extended to the whole Hauts-
de- France region. The road network for the region will be maintained and pub-
lished with the data delivered by the updating dataflow. 

 
4. The development of an authorized speed limit database is still in progress in 

France. The framework is a formal agreement between the DSCR (Direction de la 
Sécurité et de la Circulation Routières – Safety and Traffic Road Department) of the 
“Ministère de l’Intérieur”. The official announcement of this action, by the “Délé-
gué Interministériel à la Sécurité routière”  
(https://www.preventionroutiere.asso.fr/2017/02/13/le-lavia-ou-la-vitesse- mait-
risee/), took place in the ETSC conference in Paris 2017 January 31th 
(http://etsc.eu/31-january-debate-le-lavia-le-temps-de-laction/). The first step is 
a prototype production of five counties (“départements”) in 2017; then, an indus-
trialized process will produce the database for the whole French road network.  
The DSCR representative announced also the free provision of the speed limit data 
under opendata license. There was a confirmation of a known decision commented 
in front of the French National Assembly of Deputies (http://www.assemblee-
nationale.fr/14/cr-miautofr/15-16/c1516034.asp) «À l’avenir beaucoup de progrès 
procèderont de la conception même du véhi- cule, tels les dispositifs de lutte con-
tre la somnolence, de plus en plus perfec- tionnés : ils devraient beaucoup sécuris-
er la conduite sur autoroute. De notre côté, nous allons rendre disponible en 
open data un registre des vitesses maximales autorisées sur les routes fran-
çaises et consultable sur GPS afin que tous les conducteurs soucieux du respect 

https://www.preventionroutiere.asso.fr/2017/02/13/le-lavia-ou-la-vitesse-%20maitrisee/
https://www.preventionroutiere.asso.fr/2017/02/13/le-lavia-ou-la-vitesse-%20maitrisee/
http://etsc.eu/31-january-debate-le-lavia-le-temps-de-laction/
http://www.assemblee-nationale.fr/14/cr-miautofr/15-16/c1516034.asp
http://www.assemblee-nationale.fr/14/cr-miautofr/15-16/c1516034.asp
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de ces limitations – et ils sont nombreux – puissent disposer d’une information qui 
n’est pas toujours évi- dente.» 
«In the future, much progress will be made in the design of the vehicle, such as the 
increasingly sophisticated sleep control devices: they should make driving on the 
motorway much safer. For our part, we will make available in open data a regis-
ter of the maximum speeds authorized on French roads and available on GPS so 
that all drivers concerned with compliance with these limitations - and they are 
numerous - can have information that Is not always obvious.”  

5. Enhancement of the BDUNI : BDUNI_V2 
The BDUNI V2 is under development in 2017. The proposed model for transport in-
formation should add the object classes and properties listed in the below ta- ble. 
A testing dataset will be provisioned in 2017 June in order to get the feed- back of 
the potential users. 
 

 

BDUNI_V2 
Additions to 
BDUNI_V1 

TN-ITS Comment 

Point rou- 
tier|dep|Route|NumP 
R|Position|Côté 

 

MarkerPost:route:location 

 

Nature:Rond-point FormOfWay:roundabout  

 

Point d'accès:entrée 
FormOf- 

WayValue:entranceCarPark 
Extended INSPIRE 

Point d'accès:sortie FormOf-WayValue:ExitCarPark Extended INSPIRE 

Point d'accès:entrée- 
sortie 

FormOf- 
WayValue:entranceOrExitCarPark 

 

Point du réseau: pas- 
sage à niveau 

FormOfRoadNodeVal- 
ue:levelCrossing 

 

Surface de 
route:Parking 

 
RoadServiceType:parking 

 

 
Tronçon de 
route :Bande cy- 
clable|sens direct 

 
 
Bicyclepath :indirection 

Extended INPIRE ; a bicycle path is al-

lowed only for bicycles in a car- riageway 

shared with pedestrians, 

cars or buses 

 
Tronçon de 
route :Bande cy- 
clable|sens inverse 

 
 
Bicyclepath :inoppositedirection 

Extended INPIRE ; a bicycle path is al-

lowed only for bicycles in a car- riageway 

shared with pedestrians, 

cars or buses 

 
Tronçon de 
route :Bande cy- 
clable|double-sens 

 
 
Bicyclepath :bothdirection 

Extended INPIRE ; a bicycle path is al-

lowed only for bicycles in a car- 

riageway shared with pedestrians, cars or 

buses 

 
Tronçon de 
route :Bande cy- 
clable|sans objet 

 
 
Bicyclepath :notapplicable 

Extended INPIRE ; a bicycle path is al-

lowed only for bicycles in a car- riageway 

shared with pedestrians, 

cars or buses 

 
réservé aux bus 

AccessRe- 
striction:accessRestrictionValue:: 
bus 

 

Restriction d'ac- cès 
:Période de fer- 
meture 

 
AccessRestriction: seasonal 
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Restriction 
d'accès:Type 

AccessRe- 
striction:accessRestrictionValue 

 

Restriction de poids 
par essieu 

Restriction- 
Type:maximumSingleAxleWeight 

 

Restriction de largeur RestrictionType:maximumWidth  

Restriction de
 lon- 
gueur 

 
RestrictionType:maximumLength 

 

 
Matières dangereuses 
interdites 

Vehicle- 
Type:vehicleWithOtherDangerous 
Load 

 

Liaison maritime Road- 
Node:ConnectionTypeValue:inter 
modal 

 

Transport equipe- 
ment : Aérogare 

AerodromeNode « Aerogare » is the main building of an 

airport for the transit of the 

travellers. The INSPIRE concept is not 

exactly the same 

Transport equipe- 
ment : Aire de repos 
ou de service 

RoadServiceType :restArea May be modelled in INSPIRE with “Trans-

portNode” and the correct 

properties 

Transport equipe- 
ment :Aire de triage 

RailwayYardArea _ 

Transport equipe- 
ment :Arrêt voyageurs 
de bus 

busStation _ 

Transport equipe- 
ment :Arrêt voyageurs 
ferroviaire 

RailwayStation-Node 
:formOfNode ::RailwayStop 

_ 

Transport equipe- 
ment : Carrefour 

FormOfRoadNode:junction _ 

Transport equipe- 
ment : Gare maritime 

PortNode ; PortArea _ 

Transport equipe- 
ment : Gare routière 

busStation _ 

Transport equipe- 
ment : Gare téléphé- 
rique 

Cableway Station _ 

Transport equipe- 
ment : Gare 
 voya- 
geurs et fret 

RailwayStation- 
Node :formOfNode ::RailwayStop 

_ 

Transport equipe- 
ment : Gare
 voya- geurs uni-
quement; 

Passengers only station _ 

Transport equipe- 
ment : Péage 

toll _ 

Transport equipe- 
ment : Service 

Service point _ 

Transport equipe- 
ment : Service dédié 
aux vélos 

Bicycle service _ 
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Transport equipe- 
ment : Station
 de métro 

Railway- 
Node :RailwayTypeValue ::metro 

_ 

Transport 
 equipe- ment :
 Station de 
tramway 

Railway-Node :RailwayTypeValue 
::tramway 

_ 

Transport equipe- 
ment :Tour de
 con- trôle aé-
rien 

buildingNature :controlTower _ 

Transport equipe- 
ment : Autre équipe- 
ment 

TransportNode:other Added information by mean of a property or 

attribute. 

 
 



EU EIP - Sub-Activity 4.7 Deliverable task 3 – Result of implementation of pilot TN-ITS services 

 
 

EU EIP - European ITS Platform 76 / 87 Final version / 06Jun 2017 

7 Conclusions and recommendations 
 
The project implemented successfully TN-ITS services in 5 EU member states. This chapter 
concludes and states a number of recommendations for further implementation of the TN-
ITS services. 
 
 

7.1 Conclusion on the technical feasibility of implementing TN-ITS services 
 
All 5 member states reported that the implementation of the TN-ITS services was techni-
cally feasible. However, the nature of efforts done vary from member state to member 
state, depending on the local existing ICT implementations.  
Although a lot of technical work has been performed, the actual realised status in all coun-
tries is at the ‘pilot’ service level, not yet at the real production level, suited for (com-
mercial) usage. 
 
A good co-operation between the member state authorities and mapmakers (TomTom and 
Here) was established. Their feedback helped improving the implementations. 
 
 

7.2 Awareness creation in the member states 
 
The project helps authorities to get more aware about the role of digital map data and 
detecting related inconsistencies. By realising this project, the road authorities were able 
to identify their local roadblocks for realising an ideal service and related data set. They 
have defined a roadmap how to overcome those in the following years (see further). This 
project brought a lot of focus and clarity in the existing local road management situations. 
 
 

7.3 Improvement of the related standards 
 
The project implementation gave the opportunity to define inputs for improving the relat-
ed standards: 

 On international level: enhancing the ROSATTE specification (e.g. by extending it to 
indirect location referencing and other attributes, etc…) 

 Internal member state alignment on various internally used data models, ICT mech-
anisms, decision procedures,… used by their internal local and national authorities.  

 
 

7.4 Realisation of the first priority goals : Improving Road Safety 
 
The first focus on implementation of the services was on implementing the main road safe-
ty related features that TN-ITS services aim for. 
Especially the implementation of speed restrictions, as linear (road attribute) or point fea-
tures (traffic sign related data), is a first priority for users and for the member state au-
thorities.  
However most member states are struggling with implementations for a number of rea-
sons: 
 
7.4.1 The governance of speed restrictions/traffic signs are in many cases under the au-

thority of local policy makers.  
A lot of paper work is still used. Databases might exist. Even some laws might be in place 
but local interpretation of tools and implementation of data differ. 
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Data might not hold relevant TN-ITS attributes, such as the lack of geolocation infor-
mation. 
 
7.4.2 The creation and maintenance of the speed restriction/traffic signs database takes 

a lot of effort 
Many member states have dedicated execution projects, or have planned such activities in 
the near future. The creation of the database content takes a lot of effort as no fully au-
tomated tools are in place. Often time-consuming surveying with dedicated mapping vehi-
cles is required to collect the source material from which the speed restrictions can be 
extracted. Depending on the number of engaged vehicles, this can take weeks to months.   
 
 

7.5  Further progressing on Roadmaps  
All member states have defined their roadmap in a qualitative way. The main common 
characteristics of those roadmaps is to extend the involved road networks, in supported 
road classes as well as in in geographic coverage; improving or further realisation of their 
ICT architecture. The alignment on related data models (mostly related to traffic signs 
database) is on their activity list. Most member states have also issued recommendations 
for their internal governance structure to deal with the complexity of further implementa-
tion of these services. 
 
 

7.6 Roadblocks hampering a quick service dissemination  
The project also revealed a number of roadblocks, hampering identified during the project 
that prevent a quick deployment of the TN-ITS service: 
 
7.6.1 Internal member state governance structures  
The road authorities experience a gap between being up to date with technology and their 
nature of being legal orders and the complexity of creating and amending them. Even 
within one country, the road authorities can interpret legislations differently. 
 
7.6.2 Data related issues  
Data is not captured digitally. It takes a lot of effort to fill the data bases. It can also lack 
important geospatial context. Data is inconsistent: several authorities can have different 
data sets, other definitions etc… The Data licensing conditions to TN-ITS services are not 
always completely clear in the members states.  
 
7.6.3 Realised and existing ICT architectures differ between member states 
In essence, this should not be such a problem as the TN-ITS interface is the standard for 
communication. It is up to the involved authorities how to implement the standard in their 
existing facilities. However, issues can raise regarding the access to the data, the differ-
ence in quality of services, difference in licensing models. 
 

Differences in accessing the data 

The planned NAP (National Access Point) implementation in every member state should 
greatly deal with this issue. A specific task within the EUIP project looks to the alignment 
of implementation of national access points in the member states. The related authorities 
are asked to define and implement the dataflow mechanisms of TN-ITS services through 
those access points. 
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Differences in quality of services  

A wide variety of implementations and status of implementation across the member states 
is noticed. This will impact the quality of services differences for each member state data 
feed. Probably this issue can be tackled as well via the NAP implementations. In 2017, the 
TN-ITS platform has set-up a task force to define a common Service Level Agreement (SLA) 
for TN-ITS services. This task force also addresses the quality of TN-ITS services, defining 
several service categories : basic, elite, ultimate. The final SLA will be available in Q4 
2018. 
 

Differences in licensing conditions 

These differences can also hamper the dissemination of services across Europe. A common 
LOI, or MOU should be drafted to come to an aligned implementation across countries This 
is an attention point  and an action point for the TN-ITS platform. Of the operational TN-
ITS services, all in the Nordics, all road or transport authorities sharing data have chosen 
an Open Data licence, either Creative Commons or an Open Government License. This en-
sures that the data is shared for free, it is accessible and re-usable (including for commer-
cial purposes). Several authorities publish under Attribution conditions, which requires the 
users of the data to acknowledge the source of the information in legal notices, end-user 
licences, product sheets, etc. 
 
 

7.7 Next steps 
 
The established TN-ITS platform is well suited to take up the actions resulting from the 
conclusions of this task. The following next steps are defined 
 
7.7.1 Continuation of the TN-ITS platform 
The objectives of the platform are: 

 Supportive platform consisting of road authorities and major map vendors 

 Further dissemination of the EUEIP results into new member states (MS) 

 Initiating appropriate successor implementation projects  
 
7.7.2 Further dissemination across member states via TN-ITS GO project 
At the time of publishing of this report the TN-ITS platform already defined and was grant-
ed a successor project TN ITS GO (MOVE/B4/SUB/2017-63/CEF/PSA/SI2.770546).  
The successful implementation of 5 TN-ITS pilots leads to the view that more member 
states can implement these services with minor risk. TN-ITS Go project allows 9 additional 
member states to benefit from this opportunity. See: www.go.tn-its.eu.  
 
7.7.3 Growth in the service offering via TN-ITS Go project  
The TN-ITS Go project also assures that there is further growth in implementation of ser-
vices. So-called second level services will now be implemented in the existing 5 member 
states that contributed in this project. See: go.tn-its.eu 
 
Prepare for the future 
 
The TN-ITS platform is well suited to drive member states in even the further future ser-
vices. The digital map is recognised as a fundamental building block in the total mobility 
automation architecture. On the roadmap is a stepped approach that enables: 

 Safer and efficient driving 

 Seamless IT services 

 Authoritative data feeds 
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 Machine–to-Machine data interfaces  
 
It is a continuous task of and an assignment to the TN-ITS platform to further define the 
implementation steps.  
  
 
7.7.4 Ensure TN-ITS services scope within the total geolocation related mobility service 

arena 
Several likely platforms have been established. It is a continuous task for the TN-ITS plat-
form to further implement services related to its operative scope: enabling seamless up-
dates of Static map related data. In order to guarantee its complementary role to other 
platforms, a continuous contact and alignment should be maintained with e.g. DATEX II, 
TISA, etc. 
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9 Annexes 
 
 

9.1 Example of xml/gml files 
 
9.1.1 Finland 
The following example is an excerpt of an update dataset from the Finnish TN-ITS Pilot. 
Only the following content has been included: 

- Header 
- Feature member: Modification of speed limit 
- Feature member: Addition of speed limit 
- Feature member: Removal of maximum height 
- Meta information of the dataset 

 
<rst:ROSATTESafetyFeatureDataset 
xsi:schemaLocation="http://www.ertico.com/en/subprojects/rosatte/rst http://rosatte-
no.triona.se/schemas/Rosatte.xsd" gml:id="8b688f66-1b85-4339-8874-7a368f065f22"> 
<gml:featureMember> 
<rst:GenericSafetyFeature gml:id="e3a05e99-6c8e-43dd-a552-6b1fc8fb68b7"> 
<rst:id> 
<rst:SafetyFeatureId> 
 <rst:providerId>FI.LiVi.OTH</rst:providerId> 
 <rst:id>1060333</rst:id> 
 </rst:SafetyFeatureId> 
 </rst:id> 
<rst:locationReference> 
<rst:INSPIRELinearLocation gml:id="9505af57-fb04-4c9e-8cda-64e6030718d7"> 
<net:SimpleLinearReference> 
 <net:element xlink:href="FI.1000018.1660752"/> 
 <net:applicableDirection>inDirection</net:applicableDirection> 
 <net:fromPosition uom="meter">19.474</net:fromPosition> 
 <net:toPosition uom="meter">418.342</net:toPosition> 
 </net:SimpleLinearReference> 
 </rst:INSPIRELinearLocation> 
 </rst:locationReference> 
<rst:locationReference> 
<rst:OpenLRLocationString gml:id="68992c1a-2030-44be-a85a-9ce8dfc6e977"> 
 <rst:base64String>CxHccir1QSOYB/0TADgjSQs=</rst:base64String> 
 <rst:OpenLRBinaryVersion>1.4</rst:OpenLRBinaryVersion> 
 </rst:OpenLRLocationString> 
 </rst:locationReference> 
<rst:updateInfo> 
<rst:UpdateInfo> 
 <rst:type>Modify</rst:type> 
 </rst:UpdateInfo> 
 </rst:updateInfo> 
 <rst:source>Regulation</rst:source> 
<rst:encodedGeometry> 
<gml:LineString gml:id="3d916118-8d9e-45fc-8905-86a669b050a0" srsDimension="2"> 
 <gml:posList> 25.116840257332385 60.40972655444621 25.11650719838304 
60.40975195401733 25.11644615213591 60.409756003288365 25.11558143703755 
60.409807149998755 25.115564361329948 60.40980821063664 25.114841094147014 
60.40985909083708 25.11419524519592 60.40990726443576 25.112870528915554 
60.409998913224754 25.112163168306555 60.41004306190203 25.111435900704926 
60.41008726580965 25.11078751256502 60.41013395894708 25.110389520313646 
60.41016233297373 25.11002609325248 60.41019053177437 25.10982316072276 
60.41021261927963 25.109698682919657 60.410256755343156 </gml:posList> 
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 </gml:LineString> 
 </rst:encodedGeometry> 
 <rst:type>SpeedLimit</rst:type> 
<rst:properties> 
<rst:SafetyFeaturePropertyValue> 
 <rst:type>MaximumSpeedLimit</rst:type> 
<rst:propertyValue> 
 <gml:measure uom="kmph">40</gml:measure> 
 </rst:propertyValue> 
 </rst:SafetyFeaturePropertyValue> 
 </rst:properties> 
 </rst:GenericSafetyFeature> 
 </gml:featureMember> 
<gml:featureMember> 
<rst:GenericSafetyFeature gml:id="ebc5b54c-f144-4cb8-a667-6cb04f9397f7"> 
<rst:id> 
<rst:SafetyFeatureId> 
 <rst:providerId>FI.LiVi.OTH</rst:providerId> 
 <rst:id>18299516</rst:id> 
 </rst:SafetyFeatureId> 
 </rst:id> 
<rst:locationReference> 
<rst:INSPIRELinearLocation gml:id="f9670b8a-ba24-432c-9b1b-9d7a5280ed39"> 
<net:SimpleLinearReference> 
 <net:element xlink:href="FI.1000018.1664655"/> 
 <net:applicableDirection>inDirection</net:applicableDirection> 
 <net:fromPosition uom="meter">0.0</net:fromPosition> 
 <net:toPosition uom="meter">141.463</net:toPosition> 
 </net:SimpleLinearReference> 
 </rst:INSPIRELinearLocation> 
 </rst:locationReference> 
<rst:locationReference> 
<rst:OpenLRLocationString gml:id="a5229780-9bf7-4441-b4dd-1a38656a35fc"> 
 <rst:base64String>CxHbASrvIyODAgB6AGojEA==</rst:base64String> 
 <rst:OpenLRBinaryVersion>1.4</rst:OpenLRBinaryVersion> 
 </rst:OpenLRLocationString> 
 </rst:locationReference> 
<rst:updateInfo> 
<rst:UpdateInfo> 
 <rst:type>Add</rst:type> 
 </rst:UpdateInfo> 
 </rst:updateInfo> 
 <rst:source>Regulation</rst:source> 
<rst:encodedGeometry> 
<gml:LineString gml:id="8063aa26-4f1e-431f-9fea-b6ae8c6bc270" srsDimension="2"> 
 <gml:posList> 25.109253272577376 60.37611056571589 25.109615340691285 
60.376309623710064 25.109946633600963 60.37649891206071 25.110229544476717 
60.37666608323929 25.11025096029114 60.376678736571385 25.11038022362896 
60.37676832787322 25.11044422268345 60.37687666128877 25.110461719666258 
60.37699643213218 25.110475468168772 60.377170270724484 </gml:posList> 
 </gml:LineString> 
 </rst:encodedGeometry> 
 <rst:type>SpeedLimit</rst:type> 
<rst:properties> 
<rst:SafetyFeaturePropertyValue> 
 <rst:type>MaximumSpeedLimit</rst:type> 
<rst:propertyValue> 
 <gml:measure uom="kmph">40</gml:measure> 
 </rst:propertyValue> 
 </rst:SafetyFeaturePropertyValue> 
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 </rst:properties> 
 </rst:GenericSafetyFeature> 
 </gml:featureMember> 
<gml:featureMember> 
<rst:GenericSafetyFeature gml:id="977331b4-0f11-491f-83ab-5d141cbbf305"> 
<rst:id> 
<rst:SafetyFeatureId> 
 <rst:providerId>FI.LiVi.OTH</rst:providerId> 
 <rst:id>1510368</rst:id> 
 </rst:SafetyFeatureId> 
 </rst:id> 
<rst:locationReference> 
<rst:INSPIRELinearLocation gml:id="7ed138cb-c30d-4156-908d-b38cfaf52a62"> 
<net:SimpleLinearReference> 
 <net:element xlink:href="FI.1000018.1662459"/> 
 <net:applicableDirection>inDirection</net:applicableDirection> 
 <net:fromPosition uom="meter">166.842</net:fromPosition> 
 <net:toPosition uom="meter">171.882</net:toPosition> 
 </net:SimpleLinearReference> 
 </rst:INSPIRELinearLocation> 
 </rst:locationReference> 
<rst:locationReference> 
<rst:OpenLRLocationString gml:id="7dd36bac-0f2c-4f05-a62a-cfa8c8f8c2f0"> 
 <rst:base64String>CxHaHyr0byOIAgBPAFgjafUC</rst:base64String> 
 <rst:OpenLRBinaryVersion>1.4</rst:OpenLRBinaryVersion> 
 </rst:OpenLRLocationString> 
 </rst:locationReference> 
<rst:updateInfo> 
<rst:UpdateInfo> 
 <rst:type>Remove</rst:type> 
 </rst:UpdateInfo> 
 </rst:updateInfo> 
 <rst:source>Regulation</rst:source> 
<rst:encodedGeometry> 
<gml:LineString gml:id="98876de4-f746-4811-bbe1-4e9e649fe318" srsDimension="2"> 
 <gml:posList> 25.105317849595767 60.40605439846871 25.10522893296367 
60.406065014398926 </gml:posList> 
 </gml:LineString> 
 </rst:encodedGeometry> 
 <rst:type>RestrictionForVehicles</rst:type> 
<rst:properties> 
<rst:SafetyFeaturePropertyValue> 
 <rst:type>MaximumHeight</rst:type> 
<rst:propertyValue> 
 <gml:measure uom="cm">320</gml:measure> 
 </rst:propertyValue> 
 </rst:SafetyFeaturePropertyValue> 
 </rst:properties> 
 </rst:GenericSafetyFeature> 
 </gml:featureMember> 
<rst:metadata> 
 <rst:datasetId>+QBW3IlFSIWYYPDwF4Vc/QAAAABXR2x9AAAAAFdKD30=</rst:datasetId> 
 <rst:datasetCreationTime>2016-05-28T21:37:01.464Z</rst:datasetCreationTime> 
 </rst:metadata> 
 <rst:type>Update</rst:type> 
 </rst:ROSATTESafetyFeatureDataset> 
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9.1.2 Flanders 

ROSATTE schema  

Figure 3 gives an example of how the addition of a speed limit segment is published in the 
ROSATTE XML schema. It includes the safety feature type, id, properties and the GML and 
OpenLR location references.  
 

<rst:ROSATTESafetyFeatureDataset xmlns:xlink="http://www.w3.org/1999/xlink" 
xmlns:gml="http://www.opengis.net/gml/3.2" xmlns:gmd="http://www.isotc211.org/2005/gmd" 
xmlns:gco="http://www.isotc211.org/2005/gco" xmlns:net="urn:x-
inspire:specification:gmlas:Network:3.2" xmlns:openlr="http://www.openlr.org/openlr" 
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns:TPEG="TPEG" 
xmlns:rst="http://www.ertico.com/en/subprojects/rosatte/rst"xsi:schemaLocation="http://www.e
rtico.com/en/subprojects/rosatte/rst http://rosatte-no.triona.se/schemas/Rosatte.xsd" 
gml:id="ice9ab0d0-6410-425f-bd52-21cc7d779968"> 

<gml:featureMember> 
<rst:GenericSafetyFeature gml:id="iViyEOKeT8q+sMPS/cYWBPueD5NF9KMApq3LGt2va6cY="> 

<rst:id> 
<rst:SafetyFeatureId> 

<rst:providerId>Flanders Region</rst:providerId> 
<rst:id>ViyEOKeT8q+sMPS/cYWBPueD5NF9KMApq3LGt2va6cY=</rst:id> 

</rst:SafetyFeatureId> 
</rst:id> 
<rst:locationReference> 

<rst:OpenLRLocationString gml:id="i38644a2e-75c2-4b98-b245-396437c8acb4"> 
<rst:base64String>CwPGIyQwEhtrAABQ/8wbHA==</rst:base64String> 
<rst:OpenLRBinaryVersion>1.4</rst:OpenLRBinaryVersion> 

</rst:OpenLRLocationString> 
</rst:locationReference> 
<rst:validFrom>2016-12-22</rst:validFrom> 
<rst:updateInfo> 

<rst:UpdateInfo> 
<rst:type>Add</rst:type> 

</rst:UpdateInfo> 
</rst:updateInfo> 
<rst:encodedGeometry> 

<gml:MultiLineString gml:id="i16c46742-970b-4de9-a4db-f591be01eace"> 
<gml:lineStringMember> 

<gml:LineString> 
<gml:coordinates> 

5.307130482131433,50.889036517897416 5.307217845826658,50.888982237833346 
5.307478939663153,50.88884065786819 

</gml:coordinates> 
</gml:LineString> 

</gml:lineStringMember> 
<gml:lineStringMember> 

<gml:LineString> 
<gml:coordinates> 

5.307478939663153,50.88884065786819 5.3074953062414485,50.888831779496705 
5.3075970220460436,50.888767432212255 5.307620033027846,50.888751794009046 
5.3077106425986145,50.88868504525312 5.3077474123741535,50.88865806822016 
5.307769449722425,50.888640657735955 5.3079096351388415,50.888529918819884 
5.307929888457107,50.8885121450028 

</gml:coordinates> 
</gml:LineString> 

</gml:lineStringMember> 
</gml:MultiLineString> 

</rst:encodedGeometry> 
<rst:type>SpeedLimit</rst:type> 
<rst:properties> 

<rst:SafetyFeaturePropertyValue> 
<rst:type>MaximumSpeedLimit</rst:type> 
<rst:propertyValue> 
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<gml:measure uom="kmph">70</gml:measure> 
</rst:propertyValue> 

</rst:SafetyFeaturePropertyValue> 
</rst:properties> 

</rst:GenericSafetyFeature> 
</gml:featureMember> 
<gml:featureMember> 

<rst:GenericSafetyFeature gml:id="iT2fuqQRaMowWg+tIKqsxnYwH4qO4FHaVQlhiTHE6pTw="> 
<rst:id> 

<rst:SafetyFeatureId> 
<rst:providerId>Flanders Region</rst:providerId> 
<rst:id>T2fuqQRaMowWg+tIKqsxnYwH4qO4FHaVQlhiTHE6pTw=</rst:id> 

</rst:SafetyFeatureId> 
</rst:id> 
<rst:locationReference> 

<rst:OpenLRLocationString gml:id="ic40ed3eb-a592-4a87-a517-e86c7993d667"> 
<rst:base64String> 

CwKffCQm0RtjAABpAFk74wAABQAEG2MAAE4AQxtkAAB0AEEbFA== 
</rst:base64String> 
<rst:OpenLRBinaryVersion>1.4</rst:OpenLRBinaryVersion> 

</rst:OpenLRLocationString> 
</rst:locationReference> 
<rst:validFrom>2016-12-22</rst:validFrom> 
<rst:updateInfo> 

<rst:UpdateInfo> 
<rst:type>Add</rst:type> 

</rst:UpdateInfo> 
</rst:updateInfo> 
<rst:encodedGeometry> 

<gml:MultiLineString gml:id="i969a0387-6751-4263-b292-1e76882c5bc8"> 
<gml:lineStringMember> 

<gml:LineString> 
<gml:coordinates> 

3.688567905939011,50.838206643154415 3.688814982056064,50.83842663479159 
3.6892140546759653,50.838765087484376 3.6896192173816917,50.8391000499466 

</gml:coordinates> 
</gml:LineString> 

</gml:lineStringMember> 
<gml:lineStringMember> 

<gml:LineString> 
<gml:coordinates> 

3.689619217381588,50.839100049946566 3.6896559905731032,50.83913045979784 
3.689671578262691,50.83914334261541 

</gml:coordinates> 
</gml:LineString> 

</gml:lineStringMember> 
<gml:lineStringMember> 

<gml:LineString> 
<gml:coordinates> 

3.6896715782627982,50.83914334261544 3.6896856976999675,50.839155650572685 
3.6899432413481126,50.83938019777235 3.690254160375354,50.83964783587135 
3.690379879085681,50.839753420736805 3.6904098062925037,50.83977817208593 
3.690430782174333,50.83979550896849 3.690455628468707,50.839815205587605 

</gml:coordinates> 
</gml:LineString> 

</gml:lineStringMember> 
<gml:lineStringMember> 

<gml:LineString> 
<gml:coordinates> 

3.690455628468707,50.839815205587605 3.6905066193001304,50.83984825943843 
3.6905286390747607,50.839861143342176 3.6906460877999088,50.83992983950119 
3.690815345463475,50.84002306495241 

</gml:coordinates> 
</gml:LineString> 

</gml:lineStringMember> 
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<gml:lineStringMember> 
<gml:LineString> 

<gml:coordinates> 
3.690815345463475,50.84002306495241 3.69111643904005,50.84018890280038 
3.691408841265286,50.84035002633824 3.6915976682609086,50.84045408611041 
3.691619797826091,50.84046628720458 

</gml:coordinates> 
</gml:LineString> 

</gml:lineStringMember> 
</gml:MultiLineString> 

</rst:encodedGeometry> 
<rst:type>SpeedLimit</rst:type> 
<rst:properties> 

<rst:SafetyFeaturePropertyValue> 
<rst:type>MaximumSpeedLimit</rst:type> 
<rst:propertyValue> 

<gml:measure uom="kmph">30</gml:measure> 
</rst:propertyValue> 

</rst:SafetyFeaturePropertyValue> 
</rst:properties> 

</rst:GenericSafetyFeature> 
</gml:featureMember> 
<rst:metadata> 

<rst:datasetId>ce9ab0d0-6410-425f-bd52-21cc7d779968</rst:datasetId> 
<rst:datasetCreationTime>2016-12-23T21:47:59.154+01:00</rst:datasetCreationTime> 

</rst:metadata> 
<rst:type>Update</rst:type> 
</rst:ROSATTESafetyFeatureDataset> 
 

Figure 3. ROSATTE XML example 
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1 MapRoad is a cloud based Pavement Management System, developed by Compass Informatics Ltd. 
Information can be accessed here - http://maproadpms.ie 
2 Ordnance Survey Ireland Prime 2 spatial data storage model details URL - 
https://www.osi.ie/about/future-developments/prime2/ 
3 Galway County Council Roads Network Open data Portal access URL - 
https://sourceforge.net/projects/twmodmanager/files/latest/download 


