
BSI Standards Publication

WB11885_BSI_StandardCovs_2013_AW.indd   1 15/05/2013   15:06

Intelligent transport systems - Location 
referencing harmonization for Urban ITS

State of the art and guidelines

PD CEN/TR 17297‑1:2019



 

 

 
TECHNICAL REPORT 
RAPPORT TECHNIQUE 
TECHNISCHER BERICHT 

 
 CEN/TR 17297-1 
  

 
 May 2019 

ICS 35.240.60 

English Version 

 Intelligent transport systems - Location referencing 
harmonization for Urban ITS - Part 1: State of the art and 

guidelines 
  Intelligente Verkehrssysteme - 

Ortsreferenzierungsharmonisieung für Urbane ITS - 
Teil 1: Stand der Technik und Richtlinien 

 
 
This Technical Report was approved by CEN on 1 April 2019. It has been drawn up by the Technical Committee CEN/TC 278. 
 
CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, 
Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, 
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, 
Turkey and United Kingdom. 
 
 
 

 
EUROPEAN COMMITTEE FOR STANDARDIZATION 
C O M I T É  E U R O P É E N  D E  N O R M A L I S A T I O N 
E U R O P Ä I S C H E S  K O M I T E E  F Ü R  N O R M U N G  
 

 

CEN-CENELEC Management Centre:  Rue de la Science 23,  B-1040 Brussels 

© 2019 CEN All rights of exploitation in any form and by any means reserved 
worldwide for CEN national Members. 

Ref. No. CEN/TR 17297-1:2019 E

National foreword

This Published Document is the UK implementation of 
CEN/TR 17297‑1:2019. 

The UK participation in its preparation was entrusted to Technical 
Committee EPL/278, Intelligent transport systems.

A list of organizations represented on this committee can be obtained on 
request to its secretary.

This publication does not purport to include all the necessary provisions 
of a contract. Users are responsible for its correct application.

© The British Standards Institution 2019 
Published by BSI Standards Limited 2019

ISBN 978 0 539 01007 7

ICS 35.240.60

Compliance with a British Standard cannot confer immunity from 
legal obligations. 

This Published Document was published under the authority of the 
Standards Policy and Strategy Committee on 30 June 2019.

Amendments/corrigenda issued since publication

Date Text affected

PUBLISHED DOCUMENTPD CEN/TR 17297‑1:2019



 

 

 
TECHNICAL REPORT 
RAPPORT TECHNIQUE 
TECHNISCHER BERICHT 

 
 CEN/TR 17297-1 
  

 
 May 2019 

ICS 35.240.60 

English Version 

 Intelligent transport systems - Location referencing 
harmonization for Urban ITS - Part 1: State of the art and 

guidelines 
  Intelligente Verkehrssysteme - 

Ortsreferenzierungsharmonisieung für Urbane ITS - 
Teil 1: Stand der Technik und Richtlinien 

 
 
This Technical Report was approved by CEN on 1 April 2019. It has been drawn up by the Technical Committee CEN/TC 278. 
 
CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, 
Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, 
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, 
Turkey and United Kingdom. 
 
 
 

 
EUROPEAN COMMITTEE FOR STANDARDIZATION 
C O M I T É  E U R O P É E N  D E  N O R M A L I S A T I O N 
E U R O P Ä I S C H E S  K O M I T E E  F Ü R  N O R M U N G  
 

 

CEN-CENELEC Management Centre:  Rue de la Science 23,  B-1040 Brussels 

© 2019 CEN All rights of exploitation in any form and by any means reserved 
worldwide for CEN national Members. 

Ref. No. CEN/TR 17297-1:2019 E

PD CEN/TR 17297‑1:2019



CEN/TR 17297-1:2019 (E) 

2 

Contents Page 

European foreword ....................................................................................................................................................... 4 

Introduction .................................................................................................................................................................... 5 

1 Scope .................................................................................................................................................................... 6 

2 Normative references .................................................................................................................................... 6 

3 Terms and definitions ................................................................................................................................... 6 

4 Symbols and abbreviations ......................................................................................................................... 6 

5 Overview ............................................................................................................................................................ 7 

6 Introduction to location referencing ....................................................................................................... 8 
6.1 Maps ..................................................................................................................................................................... 8 
6.2 Basic concepts of location referencing .................................................................................................... 8 

7 Profiles of location referencing methods ............................................................................................ 10 
7.1 General ............................................................................................................................................................. 10 
7.2 Location referencing by coordinates .................................................................................................... 10 
7.2.1 General ............................................................................................................................................................. 10 
7.2.2 Coordinates, coordinate tuples and coordinate sets ....................................................................... 10 
7.2.3 Coordinate systems and coordinate reference systems ................................................................ 11 
7.2.4 Map projections ............................................................................................................................................ 12 
7.2.5 Commonly used coordinate reference systems ................................................................................ 13 
7.2.6 TPEG-GLR ........................................................................................................................................................ 15 
7.3 Pre-coded location referencing .............................................................................................................. 15 
7.3.1 General ............................................................................................................................................................. 15 
7.3.2 Methods ........................................................................................................................................................... 16 
7.4 Dynamic location referencing ................................................................................................................. 19 
7.4.1 Basic concepts ............................................................................................................................................... 19 
7.4.2 Methods ........................................................................................................................................................... 20 

8 Usage of location referencing methods in some standards for ITS ............................................ 22 
8.1 General ............................................................................................................................................................. 22 
8.2 DATEX II ........................................................................................................................................................... 22 
8.3 TPEG .................................................................................................................................................................. 22 
8.4 Geographic Data Files (GDF) .................................................................................................................... 23 
8.5 TN-ITS ............................................................................................................................................................... 23 
8.6 INSPIRE ............................................................................................................................................................ 24 
8.7 Rail – Telematics Applications for Passengers/Freight (TAP/TAF) .......................................... 24 
8.8 Air ...................................................................................................................................................................... 24 
8.9 Multimodal public transport standards: Transmodel and NeTEx ............................................. 24 

9 Data exchange between actors ................................................................................................................ 25 
9.1 Scenarios ......................................................................................................................................................... 25 
9.1.1 General ............................................................................................................................................................. 25 
9.1.2 Scenario 1: Bi-lateral exchange ............................................................................................................... 25 
9.1.3 Scenario 2: Data-warehousing – data aggregation ........................................................................... 25 
9.2 Use cases .......................................................................................................................................................... 26 
9.2.1 General ............................................................................................................................................................. 26 
9.2.2 Sharing between centres ........................................................................................................................... 26 

PD CEN/TR 17297‑1:2019



CEN/TR 17297-1:2019 (E) 

3 

9.2.3 On board dynamic routing for a vehicle ............................................................................................... 28 
9.2.4 Person centred dynamic trip planning ................................................................................................. 29 
9.2.5 Vehicle detection and monitoring in public transport ................................................................... 29 
9.2.6 Updating of persistent data ....................................................................................................................... 32 

10 Problem statements ..................................................................................................................................... 32 
10.1 General ............................................................................................................................................................. 32 
10.2 Location accuracy ......................................................................................................................................... 33 
10.2.1 Overview .......................................................................................................................................................... 33 
10.2.2 Examples concerning location accuracy .............................................................................................. 33 
10.3 Timeliness and currency ............................................................................................................................ 35 

11 Expected demands of future applications ........................................................................................... 36 
11.1 Emerging applications ................................................................................................................................ 36 
11.1.1 General ............................................................................................................................................................. 36 
11.1.2 Actual trip plan provision .......................................................................................................................... 36 
11.1.3 Dynamic car-pooling ................................................................................................................................... 37 
11.1.4 Driver Guidance ............................................................................................................................................ 37 
11.1.5 Car-sharing and bicycle-sharing or on demand services ............................................................... 38 
11.1.6 Smart parking ................................................................................................................................................ 38 
11.1.7 Electronic management and exchange of traffic regulations ....................................................... 38 
11.2 Main concerns of public transport ......................................................................................................... 39 
11.2.1 Demands .......................................................................................................................................................... 39 
11.2.2 Issues and problem description: aggregation platforms ............................................................... 39 
11.2.3 Issues and problem description: cross-sector interoperability .................................................. 41 

12 Approaches for improvement .................................................................................................................. 42 
12.1 Objectives ........................................................................................................................................................ 42 
12.2 General approaches for improvement .................................................................................................. 42 
12.3 Existing EU approaches concerning transport-related data set access .................................... 44 
12.3.1 Overview .......................................................................................................................................................... 44 
12.3.2 The context of multimodal information provision: EU priority action A ................................. 45 
12.3.3 The INSPIRE directive ................................................................................................................................. 47 
12.3.4 The context of real-time traffic information provision: priority action B ............................... 48 
12.4 Preliminary conclusions ............................................................................................................................ 49 
12.5 Quality............................................................................................................................................................... 49 

Bibliography ................................................................................................................................................................. 52 

 

PD CEN/TR 17297‑1:2019



CEN/TR 17297-1:2019 (E) 

4 

European foreword 

This document (CEN/TR 17297-1:2019) has been prepared by Technical Committee CEN/TC 278 
“Intelligent transport systems”, the secretariat of which is held by NEN. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. CEN shall not be held responsible for identifying any or all such patent rights. 
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Introduction 

Location is an ever-present feature of travel-related data and information services. Systems and services 
are deployed and evolve using a myriad of ways of defining and describing locations. As we move towards 
more sophisticated ITS services benefits will be accrued in the urban environment by the provision of 
multimodal offerings to the traveller. This often combines data from the different modes, which in turn 
will involve the harmonization of location referencing. Further strong trends are emerging with the drive 
towards greater levels of open data, regulated obligations for access to travel data under various 
European Union initiatives, and the almost ubiquitous expectation on instant access to travel data by 
users via the smartphone or other connected devices. Historically, it is appreciated that many of the 
services will have their bespoke location referencing systems that suit their applications well, and that it 
would never be successful to oblige city authorities to change their legacy systems, without significant 
cost, disruption and risk. Therefore, it is preferable to set out a vision towards greater integration, 
including encouraging cities to consider a standardized location referencing system when they develop 
or commission new services but support them integrating all systems, both legacy and new. 

This document pulls together the many existing referencing systems, classifies them, and then describes 
them in selected scenarios with use cases, looking at the advantages and disadvantages and the 
challenges. The primary intended purpose of this document is to act as a kind of “handbook” or “primer” 
for city engineers and urban administrators who need to combine data from all the transport services 
that are in the city domain and those transport services that come into the city, to allow a truly multimodal 
offering, be it traveller information, traffic control, urban logistics, public transport, etc. However this 
document can be of high interest for every actor dealing with location referencing. 

This document has been produced by the CEN/TC 278/WG 17 Project Team 1703 - Location Referencing 
Harmonization. The project was formed because in the CEN/TC 278/WG 17 PT 1701 report on U-ITS 
(PD CEN/TR 17143), in which location referencing harmonization was the most supported requirement 
among the stakeholders consulted. Despite the name of this project, its purpose is not to invent new 
location referencing systems or to create a “super set” of location references to achieve harmonization; 
that would not be worthwhile. This document is complemented by a Part 2 that normatively specifies 
methods for managing the identified challenges, e.g. translating between selected location referencing 
methods. 

Development of this document was based on an outreach to organizations across Europe to identify what 
is being presently used and to ensure that today's requirements are captured; this document also reflects 
on emerging application and service requirements and potential foreseeable future needs. 

Due to evolving standardization works on indoor location determination and referencing, reference to 
these are not yet included in this document. Indoor location determination and referencing are likely to 
be considered in future standards. 

At the time of production of this document, referencing to precise road-related location referencing, 
which is sometimes referred to as lane level referencing, is not yet mature enough to be included. 

The audience of this document is those who need to combine data which use different location 
referencing methods due to their different applications, modes or vendors. 

PD CEN/TR 17297‑1:2019
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1 Scope 

This document presents: 

— a concise tutorial on location referencing methods; 

— applicable location referencing specifications, standards and directives; 

— an introduction into challenges given by a multiplicity of different location referencing systems. 

2 Normative references 

There are no normative references in this document. 

3 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 

ISO and IEC maintain terminological databases for use in standardization at the following addresses: 

— IEC Electropedia: available at http://www.electropedia.org/ 

— ISO Online browsing platform: available at http://www.iso.org/obp  

3.1 
data set 
set of road and traffic data (provided by the data owner) 

[SOURCE: SPA - Coordinated Metadata Catalogue] 

3.2 
geographic identifier 
identifier of a geographic location, e.g. a street name with house number 

4 Symbols and abbreviations 

AVM automatic vehicle monitoring 

CRS coordinate reference system 

CS coordinate system 

EPSG European Petroleum Survey Group 

ETRS European terrestrial reference system 

EU European Union 

GALILEO name of the European satellite navigation and time reference system 

GIS geographic information system 

GLONASS Global Navigation Satellite System 
NOTE 1 Russian: globalnaja nawigazionnaja sputnikowaja sistema. 
NOTE 2 Name of the satellite navigation and time reference system of the Russian 
Federation. 

GLR geographic location referencing 

GML geography markup language 
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