PD ISO/TR 19169:2021

Geographic Information — Gap-analysis: mapping
and describing the differences between the current
GDF and ISO/TC 211 conceptual models to suggest
ways to harmonize and resolve conflicting issues

bsi.


https://www.stdhive.com/standards/bs-pd-isotr-191692021-pdf/

PD ISO/TR 19169:2021

PUBLISHED DOCUMENT

National foreword
This Published Document is the UK implementation of
ISO/TR 19169:2021.

The UK participation in its preparation was entrusted to Technical
Committee IST/36, Geographic information.

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

Contractual and legal considerations

This publication has been prepared in good faith, however no
representation, warranty, assurance or undertaking (exurecs ot
implied) is or will be made, and no responsibility or liabi..*y is or will be
accepted by BSI in relation to the adequacy, accuracy,.compicteness or
reasonableness of this publication. All and any such responsibility and
liability is expressly disclaimed to the full extenthern.. ted by the law.

This publication is provided as is, and is to kauscd-at the
recipient’s own risk.

The recipient is advised to conside. se *king professional guidance with
respect to its use of this publication.

This publication is not intended tu coastitute a contract. Users are
responsible for its correct apnlicotion.

This publication is not to be r 2garded as a British Standard.

© The British Standards Institution 2021
Published by BS: Ctendards Limited 2021

ISBN 978 0537 05227 5
ICS 35.24¢.70

Cr.rvncace with a Published Document cannot confer immunity
f.omegal obligations.

This Published Document was published under the authority of the
Standards Policy and Strategy Committee on 30 June 2021.

Amendments/corrigenda issued since publication

Date Text affected



https://www.stdhive.com/standards/bs-pd-isotr-191692021-pdf/

PD ISO/TR 19169:2021

TECHNICAL ISO/TR
REPORT 19169

First edition
2021-06

Geographic Information — Gan-
analysis: mapping and descrioing the
differences between the cuirrent GDF
and ISO/TC 211 concentual models
to suggest ways to i:aimonize and
resolve conflicting issues

Reference number
ISO/TR 19169:2021(E)

©1S0 2021


https://www.stdhive.com/standards/bs-pd-isotr-191692021-pdf/

PD ISO/TR 19169:2021
ISO/TR 19169:2021(E)

CSLYRIGHT PROTECTED DOCUMENT

© 1S0.2021
All ri_ hts 1 >served. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
bZiopi 2duced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
v che internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address

belaiv or ISO’s member body in the country of the requester.

ISO copyright office

CP 401 ¢ Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org

Published in Switzerland

ii © IS0 2021 - All rights reserved


https://www.stdhive.com/standards/bs-pd-isotr-191692021-pdf/

PD ISO/TR 19169:2021

ISO/TR 19169:2021(E)
Contents Page
FFOT@WOTM ........ooccccceeeesse e85 5588585555555 iv
IIMETOUICEIONL. ..ot 8885 v
1 S0P ... 1
2 NOTTNATIVE FEECI@INCES .........ooccoo et 1
3 Terms and defiMITIOIIS ...t #
4 Symbols and abbreviated terms .1
5 Comparing terms and definitions ...t e 2
6 Business CONSIAETATIONS ...l e e 2
7 Reference MOdel . ...
7.1 General structure
7.1.1  AnalysSis...
7.1.2  Consideration of options
7.1.3  Recommendation and expected impact..........ccoocsen N, NSO 6
7.2 General CoNCEPLUAL MOELS ... e e
7.2.1  General feature models
7.2.2  Feature ModelsS. ...
/87705 T 1010 3D 00 T Yo =Y S
7.2.4  Relationship models ...
7.2.5  Album and dataset structure
8 Application schemas — GDF CatalOgUes.......... i
8.1  The Feature CatalOZUe. ... it et
8.1l T  ANALY SIS i e e
8.1.2  Consideration of options............
8.1.3 Recommendation and =xpected impact..
8.2  The Attribute Catalogue........ . b, VA S
8.2.1  AnalySiS..i i s
8.2.2  Consideration Hf 4ptions......coccccre
8.2.3 Recommendticaand expected IMPaCE. ...
8.3 The RelationShip CetallZUe ..o e
8.3.1  Analysis..
8.3.2  Considiration of options
8.3.3  PRccon.mendation and expected IMPaCt. ...
84  The Metadaa Catalogue ...
8.4.17 Al AlySiS s
8.4.2 .onsideration of options
3.43 Recommendation and expected IMPACT........ccorivrrsirmsiineis s
9 ENCU TING TULES ...
21 ANAlYSiS. ..o
9.2 Consideration of options
9.0 Recommendation and expected impact
10 ORI ISSUES @TESIIIG ...
TO0.1  INEFOAUCTION oot
10.2 Temporal referencing.........ccccccc.
10.3  Geodetic location referencing
Annex A (informative) Comparison of terms and definitions in ISO/TC 204 and ISO/TC 211 ........... 39
BIDLEOZTAPIY ..o 59

© 1S0 2021 - All rights reserved iii


https://www.stdhive.com/standards/bs-pd-isotr-191692021-pdf/

PD ISO/TR 19169:2021
ISO/TR 19169:2021(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed fo. the
different types of ISO documents should be noted. This document was drafted in accordance wich ti.2
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be 1.2 suuject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Intrcduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the conveniri.ze c“users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the mcaning of ISO specific terms and
expressions related to conformity assessment, as well as inform~tio. about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barrirs t» Trade (TBT), see www.iso.org/
iso/foreword.html.

This document was prepared by Technical Committee [SO' TC 211, Geographic information/Geomatics.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at ww\ n.isc.org/members.html.
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Introduction

0.1 Background

From the start, GDF (Geographic Data Files) was based on similar geospatial concepts as ISO/TC 211
standards (the ISO 19100 family of standards). Over the years, GDF has been specified to provide
data structures to support a range of transport-related applications and in-car navigation systems.
GDF forms the basis of today's solutions used by TomTom, HERE and other navigational systems. Th~
[SO 19100 family of standards created by ISO/TC211 remain the conceptual basis for general geospatia’
purposes. The basic concepts standards of the ISO 19100 family do not support any specific applicc tio.:
domains but have been widely adopted by the geospatial industry; [SO/TC211 standards also una=r sin
key European legislation such as the INSPIRE Directive.

With the emergence of increasingly connected and automated road vehicles, there is a.necd to share
geospatial information between the vehicle’s navigational and contextual awarer ess sysioms and the
mapping and road authorities (the road-side actors). The exchange of map-data be:wec. these actors
requires extensive interpretations and transformation rules to make sure thatthe map-data in the on-
board car navigation systems is aligned with that of the road-side actors, and "hat exchanges of data
robustly support safety and efficiency applications in an unambiguous, cohurent . 7ay.

GDF continues to be developed to adapt to the requirements of road.vel.i-le .*itcomation, as well as wider
domains of application, such as public transport, geospatial and na.igaiion data. A lack of alignment
between GDF key concepts and those of ISO/TC211 standards reduccs the collective efficacy of the
combined standards, increases the complexity of utilizing stonlards-conformant data in an efficient
manner and increases the risk and threats arising from ircifective conversions. This is not efficient,
and is mostly due to the lack of harmonization betweei th. co'iceptual models of GDF and ISO/TC 211
standards.

Both models are in extensive use: GDF in the vehicl¢ in-car navigation industry and the ISO 19100 family
of standards in the geospatial industry and with putiic authorities worldwide. Thus, it is not a non-
disruptive option for one group of actors to s vitch to the other base of standards - nor indeed are these
standards directly functionally equivalen’.. Therefore, the work underpinning this document aims to
identify the gaps between the two concepts anu suggest ways to bridge them.

First, there is a need to perform a gz aralysis, and then after that, suggest means to bridge the gap
and finally decide how to create {ta. dards or application schemas to accommodate the harmonization
that is necessary. The identificativn of opportunities to adjust concepts to align GDF and ISO/TC 211
concepts supports the neec t¢ achieve an improved interoperability of road and vehicle data systems,
and geospatial datasets i1 w'de’ usage.

Within this documeut, coiaparative analysis and recommendations are provided. At a broad level,
the analysis and rec.mriendations suggest modifications to GDF to make an ISO 19100 family-based
application schoma in o.:der to:

— make CDF =eady to accommodate automated vehicles with support from ISO/TC 211;

— enanle map data exchange between all actors (car makers, map makers, mapping authorities and
road owners);

— . align with ISO/TC 211-based standards and related technology used by European institutions,
directives, CEN and in European-wide platforms like TN-ITS and DATEX II, and international
stakeholder groups such as TISA.

During the development of this document, various iterations of the GDF have been used and reviewed.
The current published version of GDF, known as GDF v5.1, Part 1, has been published as ISO 20524-1,
published 2020-03-30, and 1SO 20524-2, published 2020-11-30. These documents revise the previously
used ISO 14825:2011, known as GDF v5.0. ISO 14825:2011 has been withdrawn. The analysis within
this document uses GDF v5.1 (ISO 20524-1 and ISO 20524-2) as a reference baseline.
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0.2 Overview of recommendations
0.2.1 General

This subclause brings together the recommendations that have been made throughout the body of
this document. Each recommendation is summarized; in each case the reader is advised to review the
relevant referenced clause for the full explanation. Also, in each case, the primary actor expected to
address the recommendation is listed.

0.2.2 Model structure

See subclauses 7.1 and 7.2.1.

A more specific modularization of GDF according to the structure of the ISO 19100 family of standa=ds
is recommended to simplify maintenance, revision and reuse of the concepts in the document. Snecified
relations between the GDF Overall Conceptual Data Model and concepts from the ISO 19100 fai»ily of
standards is recommended to improve interoperability and reduce the need for specific G~ ¢ cunsepts.

It is recommended that the generic feature model and the feature catalogue model in“‘he GDF GDM be
divided into specific models for a Generic Feature Exchange Model and a Feature Cacz1o7ue Model. The
models are recommended to be defined as application schemas according to ISO 12109 and prepared
for model-driven implementation.

There is a need for further studies on how to define the belt concept and the 1. ca’ion referencing of GDF
features in general in terms of ISO/TC 211 standards.

There is a need to achieve a greater clarity of linear referencing of sclts.
To be addressed by ISO/TC 204 and ISO/TC 211.

0.2.3 General Conceptual Models

See subclause 7.2.

It is recommended that the internal GDF sterevcines “Feature”, “Attribute” and “Relationship” be
replaced with the ISO 19109 stereotype “Featr:rel7ae”.

The core classes Feature and Attribute ‘xre *ecommended to be used only in the Generic Feature
Exchange Model, while a specific supei-las: for feature classes is recommended to be used in the
Feature, Attribute and Relationship (.at2thgues. The core Relationship class can be removed from the
GDF GDM.

The conceptual models for attr.hute types and attribute values are recommended to be defined as
metamodels to achieve ar imyproved structure with a specified level of abstraction for concepts in
the GDF model. The metamcicls ought to extend the ISO 19109 GFM in order to achieve improved
interoperability withiiadels in, or based on, the ISO 19100 family.

It is recommended that the definition of a Feature in GDF be modified to include real-world phenomena
that are not pkysical. Furthermore, it is recommended that classes for logical placement be evaluated
and possiblychcnged to location referencing classes.

The alb.m and dataset model are recommended to be defined in an application schema according to
rules 1, ISC19109. The model ought to include the data organization structure and the generic feature
exch.onge model. To be addressed by ISO/TC 204.

v 2.2 The GDF Catalogues
See Clause 8.

It is recommended that the GDF Feature, Attribute and Relationship Catalogues be modelled as
application schemas according to rules in ISO 19109. The GDF Metadata Catalogue is recommended to
be modelled as a part of the model for album and dataset, with reuse of elements defined in ISO 19115-1.

vi © IS0 2021 - All rights reserved
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It is recommended that a core superclass to replace the use of the classes Feature, Attribute and
Relationship in the Feature, Attribute and Relationship Catalogues be defined.

The listing of unique IDs in SO 20524-1:2020, A.1, A.2 and A.3 ought to be a report from the UML model,
in order to maintain consistency. To be addressed by ISO/TC 204.

0.2.5 Encoding rules

It is recommended that GML implementation schemas for GDF be derived from the GDF application
schemas. In order to enable handling of requirements for attribute content in GML, it is recommenced
that ISO/TC 211 seek to revise or amend ISO 19109 and ISO 19136-1 to facilitate such requirement .

If the two existing implementation encodings (MRS and GDF-XML) are to be maintaincd, speciiied
conversion rules ought to be defined in order to enable conversions from the UML model. To be
addressed by ISO/TC 204 and ISO/TC 211.

0.2.6 Aligning terminology

Annex A illustrates a continued difference between the definition of defined t=rms found in the GDF
standards (ISO 20524-1 and ISO 20524-2) or ISO/TC 204 and definitions foui.?.ii: the ISO 19100 family
of standards from ISO/TC 211. It is recommended that ISO/TC 211 lead a-tivit es to seek improved
harmonization of defined terms and their definitions across the TCs. To e 1ddressed by ISO/TC 204
and ISO/TC 211.

0.2.7 Aligning GDF time domain syntax with other ISO.staidards

It is recommended that a detailed analysis of the syntux claracteristics supported by GDF and
a comparison to the characteristics offered by the ISU.8¢91 :eries and ISO 19108 be undertaken in
advance of preparation of future revisions of GDF (ISC 20.?24 series), with the aim of adopting ISO 8601
series and ISO 19108 conformant syntax mechanisr.c. Tc be addressed by ISO/TC 204 and ISO/TC 211.

0.2.8 Adding epoch value to dynamic coordina.c reference system in GDF

Concern has been raised that GDF needs to dificrentiate between the use of 'static' and 'dynamic’
coordinate reference systems, and add the enoch value in referencing to 'dynamic’ CRS. To be addressed
by ISO/TC 204.
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Geographic Information — Gap-analysis: mapping and
describing the differences between the current GDF
and ISO/TC 211 conceptual models to suggest ways to
harmonize and resolve conflicting issues

1 Scope

This document maps and describes the differences between GDF (ISO 20524 series), fram "SO,"TC 204,
and conceptual models from the ISO 19100 family, from ISO/TC 211, and suggests ways "0 harmonize
and resolve issues of conflict.

Throughout this document, reference to GDF refers to GDF v5.1, ISO 20524-1 and ISO 20524-2, unless
expressly identified otherwise. Where necessary, reference will be made to Fext ! or Part 2.
2 Normative references

There are no normative references in this document.

3 Terms and definitions
No terms and definitions are listed in this document.
[SO and IEC maintain terminological databases for v=e.n standardization at the following addresses:

— ISO Online browsing platform: available « t ht*vos://www.iso.org/obp

— IEC Electropedia: available at https:/, 7 vw.electropedia.org/

NOTE Geospatial terms occurring in ‘SC/TC 211 standards can also be found in https://isotc211.geolexica

4 Symbols and abbreriated terms

The following abbreyiac2d terms apply:

ADAS adyvanced aciver assistance systems
CRS coo0.dinate reference system

GDF GD11 geographic data files general data model

VOF geographic data files

"M general feature model

GIS geographic information system
GML geography markup language
HD high definition

ITS intelligent transport systems
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