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Nationales Vorwort 

Dieses Dokument (prEN ISO 20524-2:2022) wurde vom Technischen Komitee ISO/TC 204 �Intelligent 
Transport Systems� in Zusammenarbeit mit dem Technischen Komitee CEN/TC 278 �Intelligente 
Verkehrssysteme�, dessen Sekretariat von NEN (Niederlande) gehalten wird, erarbeitet. 

Das zuständige deutsche Normungsgremium ist der Gemeinschaftsarbeitsausschuss NA 052-00-71 GA 
�Gemeinschaftsarbeitsausschuss NAAutomobil/DKE: Intelligente Verkehrssysteme� des DIN-
Normenausschusses Automobiltechnik (NAAutomobil). 

Dieses Dokument enthält unter Berücksichtigung des DIN-Präsidialbeschlusses 1/2004 nur die Englische 
Fassung von prEN ISO 20524-2:2022. 

Für die in diesem Dokument zitierten Dokumente wird im Folgenden auf die entsprechenden deutschen 
Dokumente hingewiesen: 

ISO 8601 (alle Teile) siehe DIN ISO 8601 (alle Teile) 
ISO 19148 siehe DIN EN ISO 19148 

 

GDF 5.1 ist eine Weiterentwicklung von GDF 5.0, welches das Konzept von �teilbaren Eigenschaften� einführt. 
Dabei wird kooperative ITS berücksichtigt und wurde mit der europäischen Norm EN 12896 (Tansmodel) des 
öffentlichen Verkehrs harmonisiert.  

Während der erste Teil der Normenreihe alle Änderungen aller herkömmlichen GDF-Anforderungen 
berücksichtigt, legt dieser Teil Konzeptergänzungen, ein Datenmodell und eine Spezifikation fest, um neue 
Anforderungen bezogen auf GDF 5.1 zu befriedigen.  

Aktuelle Informationen zu diesem Dokument können über die Internetseiten von DIN (www.din.de) durch 
eine Suche nach der Dokumentennummer aufgerufen werden.
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Nationaler Anhang NA 
(informativ) 

 
Begriffe 

Für die Anwendung dieses Dokuments gelten die folgenden Begriffe. 

ISO und IEC stellen terminologische Datenbanken für die Verwendung in der Normung unter den folgenden 
Adressen bereit: 

� IEC Electropedia: verfügbar unter http://www.electropedia.org/ 

� ISO Online Browsing Platform: verfügbar unter http://www.iso.org/obp 

3.1 

Band Eigenschaft 

en belt feature 
zweidimensionale Eigenschaft, begrenzt durch drei oder mehrere Kanten, oder vier oder mehrere NETZ 
Koordinaten Tupel 

3.2 

Band 

en belt 
Konfigurationskonzept zur Festlegung eines Bereiches, der von Seitenlinien (3.4) und Anschlusslinien (3.5) 
begrenzt ist, charakterisiert durch Richtungen (3.3) und dargestellt als eine oder mehrere lineare Achse(n), 
wenn skelettiert 

Anmerkung 1 zum Begriff: Die Anzahl skelettierter Achsen variiert, abhängig von der Eigenschaftsklasse. Im Falle eines 
Bandes, das auf eine einspurige Fahrbahn angewendet wird, ist die Nummer eins. Wenn es auf eine Einmündung 
angewendet wird, hat das Band Achsen, die der Anzahl von eindeutig erlaubten Verkehrsrichtungen entsprechen. 

3.3 

Richtung 

en direction 
Signatur eines Bandes (3.2), bestimmt durch eine zugelassene Verbindung zwischen einem Paar von 
Anschlusslinien (3.5)

3.4 

Seitenlinie 

en side line 
Typ von Begrenzungslinien dargestellt durch Band Eigenschaften (3.1) anders als Anschlusslinien (3.5) 

3.5 

Anschlusslinie 

en terminal line 
Typ von Begrenzungslinien dargestellt durch Band Eigenschaften (3.1) und vorgesehen als Abschluss einer 
Richtung (3.3) einer Band Eigenschaft in Verbindung mit einer anderen Anschlusslinie 
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Nationaler Anhang NB 
(informativ) 

 
Literaturhinweise 

DIN ISO 8601 (alle Teile), Datum und Uhrzeit � Darstellung für den Informationsaustausch

DIN EN ISO 19148, Geoinformation � Lineares Bezugssystem 
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Foreword

ISO (the International Organi ation for Standardi ation) is a worldwide federation of national standards 
bodies (ISO member bodies). he work of preparing International Standards is normall arried o
thro gh ISO te hni al ommittees. Ea h member bod interested in a s bje t for whi h a te hni al 

ommittee has been established has the right to be represented on that ommittee. International 
organi ations governmental and non-governmental in liaison with ISO also take part in the work. 
ISO ollaborates losel with the International Ele trote hni al Commission (IEC) on all matters of 
ele trote hni al standardi ation. 

he pro ed res sed to develop this do ment and those intended for its f rther maintenan e are 
de ribed in the ISO/IEC Dire tives Part 1. In parti lar the different approval riteria needed for the 
different t pes of ISO do ments sho ld be noted. his do ment was drafted in a ordan e with the 
editorial r les of the ISO/IEC Dire tives art 2 (see www .iso .org/ dire tives).

Attention is drawn to the possibilit that some of the elements of this do ment ma be the s bje t of 
patent rights. ISO shall not be held responsible for identif ing an or all s h patent rights. Details of 
an patent rights identi�ied d ring the development of the do ment will be in the Introd tion and/or 
on the ISO list of patent de larations re eived (see www .iso .org/ patents).

An trade name sed in this do ment is information given for the onvenien e of sers and does not 
onstit e an endorsement. 

For an e planation of the vol ntar nat re of standards the meaning of ISO spe i�i terms and 
e pressions related to onformit assessment as well as information abo ISO's adheren e to the 
World rade Organi ation (W O) prin iples in the e hni al Barriers to rade ( B see www .iso .org/ 
iso/ foreword .html.

his do ment was prepare e hni al Committee ISO/ C 204 Intelligent transport systems.

his �irst editio an els and repla es ISO 14825:2011 hi h has been te hni all evised.

he mai hange ompared to the previo s edition are as follows:

� this do ment is newl dedi ated to a omated driving s stems Cooperative I S and m lti-modal 
transport.

A list of all parts in the ISO 20524 serie an be fo nd on the ISO website.

An feedba k or estions on this do ment sho ld be dire ted to the ser�s national standards bod . A 
omplete listing of these bodie an be fo nd at www .iso .org/ members .html.
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Introduction

GDF5.0 (ISO 14825) de�ines the map database e hange format for I S. Its primar appli ation is in ar 
navigation s stems and it ass mes the provision of the map database b a single provider. However
I S appli ations have been e panding to Cooperative I S and a omated driving s stems thro gh the 
re ent progress of te hnolog . In addition there is demand for apabilities s h as the a ommodation 
of map databases from m ltiple providers and ooperation with e ternall onne ting databases s h 
a ransmodel (EN 12896-1 and EN 12896-2).

Given this environment ISO 14296 was p blished in Febr ar 2016 as an e tension of map database 
spe i�i ations for appli ations of Cooperative I S. However GDF5.0 (ISO 14825) does not de�ine some 
elements sed in this do ment and a omated driving s stems re ire additional elements based 
on their ni e appli ation re irements. F rthermore be a se GDF5.0 (ISO 14825) does not de�ine 
a method to onne t with e ternal databases the form lation of GDF5.1 (the ISO 20524 series) has 
be ome indispensable.

On revising GDF the hanges of onventional GDF are applied in GDF5.1 Part 1 (ISO 20524-1). he 
addition of a on ept a data model and spe i�i ations to satisf new re irements applies to GDF5.1 
Part 2 (this do ment). he new GDF do ment (the ISO 20524 series) is a ordingl omposed of two 
separate vol mes: Part 1(ISO 20524-1) and Part 2 (this do ment).
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Intelligent transport systems � Geographic Data Files 
(GDF) GDF5.1 �

Part 2: 
Map data used in automated driving systems, Cooperative 
ITS, and multi-modal transport

1 Scope

his do ment spe i�ies the on ept al and logi al data model in addition to the ph si al en oding 
formats for geographi databases for Intelligent ransport stems (I S) appli ations and servi es. 

his do ment in l des a spe i�i ation of potential ontents of s h databases (data di tionaries for 
Feat res Attrib es and Relationships a spe i�i ation of how these ontents are to be represented and 
how relevant information abo the database itself an be spe i�ied (metadata). his do ment f rther 
de�ines map dat sed in a omated driving s stems ooperative-I S nd M lti-modal transport.

he fo s of this do ment is �irstl on emerging I S appli ations and servi es s h as Cooperative-
I S and a omated driving s stems and it emphasi es road lane and relevant information on road 
and lane. However I S appli ations and servi es also re ire other information in addition to road 
and road-related information whi h are provided as e ternal databases to onne t with GDF and to 

omplement ea h other. Highl de�ined p bli transport databases for instan e are indispensable in 
m lti-modal transport appli ations and servi es in parti lar. h s this do ment fo ses se ondl
on an e pansion of the spe i�i ation to onne t with e ternall e isting databases. It is parti larl
designed to onne t a ransmodel (EN 12896-1 and EN 12896-2) onformant p bli transport database.

pi al I S appli ations and servi es targeted b this do ment are in-vehi le or portable navigation 
s stems traf�i management entres or servi es linked with road management s stems in l ding 
p bli ransport s stems.

he on ept al data model spe i�ied here has a broader fo s than I S appli ations and servi es. It 
is appli ation independent allowing for f re harmoni ation of this model with other geographi
database standards.

2 Normative references

he following do ments are referred to in the te t in s h a wa that some or all of their ontent 
onstit es re irements of this do ment. For dated referen es onl the edition ited applies. For 
ndated referen es he latest edition of the referen ed do ment (in l ding an mendments) applies.

ISO 20524-1:2020 Intelligent Transport Systems � Geographic Data Files (GDF) GDF5.1 � Part 1: 
Application independent map data shared between multiple sources

ISO 639-2 Codes for the representation of names of languages � Part 2: Alpha-3 code

NO E Codes are available at http:// www .lo  .gov/ standards/ iso639 -2/ .

3 Terms and definitions

For the p rposes of this do ment he following terms and de�initions appl .

INTERNATIONAL STANDARD ISO 20524-2:2020(E)
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ISO and IEC maintain terminologi al databases fo se in standardi ation at the following addresses:

� ISO Online browsing platform: available at https:// www .iso .org/ obp

� IEC Ele tropedia: available at http:// www .ele tropedia .org/ 

3.1
Belt Feature
two-dimensional Feat re o nded b hree or more Edges or fo r or more NE oordinat ple

3.2
belt

on�ig ration on ept for spe if ing an area bo nded b side lines (3.4) and terminal lines (3.5
hara teri e directions (3.3) and represented as one or more linear a es when skeletoni ed

Note 1 to entr : he n mber of skeletoni ed a s differs depending on the feat re lass. In the ase of a belt 
applied to a one-w lane the n mber is one. When applied to an interse tion the belt has a s orresponding to 
the n mber o n e allowable traf�i ire tions.

3.3
direction
signat re of a belt (3.2 etermined b n allowe onne tion between a pair of terminal lines (3.5)

3.4
side line
t pe of bo ndar in onstit ing a Belt Feature (3.1) other than a terminal line (3.5)

3.5
terminal line
t pe of bo ndar line onstit ing a Belt Feature (3.1) and designated for determining a direction (3.3) 
of a Belt Feat re i ombination with another terminal line

4 Abbreviated terms, symbols and notation elements

4.1 Abbreviated terms

AAA attrib e addition area

AAL attrib e addition line

AAP attrib e addition point

ADS a omated driving s stem

BOP BeltOptionalPoint

BRL BeltRepresentativeLine

C-I S ooperative intelligent transport s stems

IB Interse tionBelt

ICP Interse tionConne tionPoint

LCP LaneConne tionPoint

NE non-e pli it topolog

PEA potential evasion area
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RBE RoadBeltElement

RSC road str t ra omponent

IN riang lated Irreg lar Network

4.2 Symbols and notation elements

In this do ment man of the basi on epts of GDF are e pressed sing data models diagrams. he 
Uni�ied Modeling Lang age (UML)[1] has been adopted as th on ept al modelling lang age for GDF.

Anne  provides a s mmar f the UML Class Diagram notatio onvention sed in this do ment.

5 Overall conceptual data model

5.1 Conceptual data models in GDF

he general data model for Geographi a Files (GDF) is spe i�ied in the following models:

� Fig re 1 � Overall Con ept al Data Model (5.2.1).

opologi al simple feat res:

� Fig re 3 � Con ept al data model of Plana opologi al Simple Feat res (5.2.3);

� Fig re 5 � Con ept al data model of Non-plana opologi al Simple Feat res (5.2.3);

� Fig re 6 � Con ept al data model of Non-E pli opologi al Simple Feat res (5.2.3).

opologi a omple eat res:

� Fig re 7 � Con ept al data model of Plana opolog omple eat res (5.2.4);

� Fig re 8 � Con ept al data model of Non-plana opolog omple eat res (5.2.4);

� Fig re 9 � Con ept al data model of Non-E pli opolog omple eat res (5.2.4).

Models de�ining attrib es elationships ata management:

� Fig re 11 � Con ept al data model for Attrib pes (5.3);

� Fig re 12 � Con ept al data model for Attrib e Val es (5.3);

� Fig re 13 � Con ept al data model for Relationships (5.4);

� Fig re 14 � Con ept al data model for Feat re Representation (5.6);

� Fig re 15 � Organi ation of data in Alb ms asets ers and Se tions (5.8);

� Fig re 16 � Composition of Se tions (5.8);

� Fig re 17 � Se tion Primitives (5.8);

� Fig re 18 � Attrib e and Relationship Partitioning S ope (5.8);

� Fig re 19 � Feat re Conversion (5.8).

Detailed s b-s hemas are presented in the respe tive s b la ses. he data models onv a range of 
dedi ated terms de�ining on epts of the GDF model and a ording to UML pra ti e these terms are 
formatted sing "CamelCase" notation. e t al des riptions omplementing the graphi al de riptions 
are shown with the �irst letter i ppe ase for ea onstit ent word of a given GDF term.
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he general data model resented and e plained in detail in the remainder of thi la se

� serves as meta-model for the respe tive semanti models of the individ al Feat re lasses (Feat re 
Catalog e Cla se 6

� lists the individ al Attrib e t pes (Attrib e Catalog e Cla se 7 nd

� de�ines the individ al Relationshi pes (Relationship Catalog e Cla se 8).

Ea h Feat re lass Attrib e t pe and Relationship t pe ma be onsidered an instan e of the generi
UML lasses for Feat re lass Attrib e t pe and Relationship t pe respe tivel in the meta-model. 

his two-level notion is implemente sing UM lass s b-t ping.

While IDs are s all not part of a on ept al model this do ment e pli itl in l des them here d e 
to their on ept al relevan e. his refers to the fa t that IDs provide a means of ni e identi�i ation 
of elements regardless of a parti lar ph si al reali ation of the GDF on ept al model despite the 
fa t that ertain ph si al reali ations m not re ire the se of ph si al ID. Conse entl transition 
between different ph si al reali ations will not res lt in loss of information.

5.2 General data model of GDF

5.2.1 Feature model

Feat re whi h is a database representation of a real-world geographi obje t is visible in the entre of 
the model shown in Fig re 1.

NO E 1 In this model �Feat re� has the meaning of "Feat re instan e" whi h is an individ al o rren e of a 
geographi bje t h as a road ilding r a str t re like the Eiff ower in Paris.

he model in Fig re 1 spe i�ies that ea h Feat re shall belong to e a tl one Feat re Class and e a tl
one Feat re heme. he model also spe i�ies that Feat re Classes and Feat re hemes are ni el
referen ed b ame an ode.
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Figure 1 � Overall Conceptual Data Model

Ea h Feat re belongs to e a tl one Feat re Class. his onstraint is indi ated in Fig re 1 the 
depi tion of Feat re Class with a m ltipli it of 1 in the asso iation between lasses Feat re and 
Feat re Class. h s neither lassless Feat res (Feat res belonging to no Feat re Class) nor h brid 
Feat res (Feat res belonging to m ltiple Feat re Classes) are allowed in a GDF.

A Feat re ma have ero or more Attrib es. Attrib es serve to represent hara teristi s of a Feat re 
that are independent of other Feat res.

A Relationship is sed to asso iate two or more Feat res together. However a Feat re is not re ired to 
parti ipate in a Relationship. A Relationship ma av ero or more Attrib es.

Ea h Feat re is a member of e a tl one Feat re Categor . A Feat re Categor is ni el referen ed b
a Name and a Code. GDF de�ines both Simple Feat res and Comple Feat re t pes. A Comple Feat re is 
an aggregation of other Feat res ither Simple omple ombination of both.

In the previo s version of GDF 5.0 (ISO 14825 roads and road related obje ts were de ribed b a 
basi data model. Roads and interse tions were e pressed b lines and points. A level Attrib e was 

sed to nif bidire tional road elements into a single road feat re. he data model of GDF 5.0 was 
ne essar and s f�i ient to e press roads and ferr data as a network sable for ro ing positioning 
and map displa onventional navigation s stems.

However in emerging I S appli ations lane keeping for Cooperative-I S and a omated driving s stems 
re ires highl de�ined information that enables a vehi le to identif where it is driving in a lane and to 
identif whi h lane of a road the vehi le is presentl travelling in. o a ire this information roads and 
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road related obje ts (e.g. lanes) shall be e pressed in a spe i�i Area Feat re that ma be "skeletoni ed" 
or degenerated into a line shape to represent a general dire tion of vehi lar movement s h as a 
referen e line entre line of a lane and/or a s al vehi le traje tor in a lane. Altho gh the basi data 
model de�ined in GDF 5.0 enables the vehi le to identif in whi h road and lane it is driving GDF 5.0's 
Area Feat re ma be degenerated in a point shape. h s the onventional GDF 5.0 Area Feat re is not 
able or e tendible to meet the re irements of emerging I S appli ations.

NO E 2 he following UML lass names shown in Fig re 1 (simple: Planar opoSimpleFeat re
NonPlanar opoSimpleFeat re and NonE pli it opoSimpleFea re; omple : Planar opoComple Feat re
NonPlanar opoComple Feat re and NonE pli it opoComple Feat re) are simpli�ied and written as Simple 
Feat re or Comple eat re in the rest of this do ment to simplif larif heir des riptions.

5.2.2 Belt concept

he "belt on ept" introd es a spe i�i Area Feat re referred to as a belt that an be degenerated 
into a line shape. his en ompassing belt-like Area Feat re is sed to e press roads and road related 
obje ts whi h have dire tional hara teristi s and a t al width to meet the re irements of emerging 
I S appli ations. As ill strated in Fig re 2 a belt shall onsist of side lines and terminal lines. he area 
represented b he belt shall be bo nded b ide lines and terminal lines.

A terminal line represents the logi al linear feat re where a Belt Feat re is separated from other Belt 
Feat re for logi al reasons. A terminal line logi all nterse ts the degenerated line shape representing 
the Belt Feat re.

NO E erminal lines normall have no real-world representation. Side lines are often represented real-
world feat res s h as lane dividing road markings dges of th arriagew erbs t .

In the ase of a road (Fig re 2a a belt has at least one dire tional hara teristi the �dire tion�. 
Additionall the belt ma have other hara teristi s whi h in l de the widths of the belt whi h shall be 

al lated as the distan e between a pair of side lines for this belt.  he val e width shall be asso iated 
with a meas re on the degenerated line shape representing the Belt Feat re.

he terminal lines de�ine the hara teristi s of belt dire tion. In the ase of an interse tion (Fig re 2b a 
belt has at least two dire tiona hara teristi s. Widths of a belt ar al lated as the distan e between 
a pair of side lines whi h determine both sides of the belt e ept in an interse tion.

In the belt data model terminal lines are on ept all represented and ass med to f n tion as 
"dire tional ontrol valves" at both ends of a �low. Side lines are also on ept all represented and ma
refer to real road related obje ts (e.g. lane markings �low-markings rbs ardrails t .).

a) Road
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b) Intersection

Key

1 terminal line 3 dir

2 side line 4 belt

Figure 2 � Example of belt structure

5.2.3 Graph topology

he �irst s bdivision of Feat res relates to an nderl ing topologi al graph in whi h the Feat res are 
de�ined. GDF s pports three t pes of graph topologies:

� Planar topolog : opologi al relations are pli itl  de�ined; obje ts shall not in ide either f ll  or 
partiall  and those obj ts shall not interse t or overlap ea  other. Inters ting obj ts or overlapping 
obj ts are broken- p into obj t fragment  whereb  mmon parts are present onl  on

� Non-planar topolog : opologi al relations are e pli itl de�ined; obje ts ma f ll or partiall
oin ide nterse t r overlap ea h other.

� Non-e pli it topolog : No topologi al relations between obje ts are e pli itl de�ined; topologi al 
relations are onl e�ined vi oordinate val es.

In ptional ases  this d ment also s pports the pli it de�inition of topolog  on the Feat re level1).

Non-e pli it topolog enables the possibilit to de�ine and pro ess data for whi h topologi al relations 
are less relevant (e.g. map displ data) in an ef�i ient wa .

Non-planar topolog nables the possibilit o perform network operations ef�i ientl .

Planar topolog gives also the possibilit to ef�i ientl integrate area information in network operations.

In the GDF model the rendering method sed for planar topolog is the full integration method and for 
non-planar topolog he connectivity method i sed.

Sin e planar topolog is a spe ial ase of non-planar topolog it is ite possible to se the connectivity 
method to render planar topolog . However it is even on eivable altho gh less li to make se 
of the full integration method to render non-planar topolog . h s it is important not to onf se the 
rendering method with the topolog pe.

In planar topolog the basi b ilding blo ks of ero-dimensional Nodes and one-dimensional Edges 
form a graph. In spe ial ases where in realit two Point Feat res are lo ated dire tl above ea h 

1) ws the following additional e �initions of t
� the start and end Point Feat re of a Line Feat re

� the start and end Comple eat re of a Comple eat re

� sing relationships (5.4).

 

7

E DIN EN ISO 20524-2:2022-10 
��������	��

Full document details: E DIN EN ISO 20524-2:2022-10

http://www.avadocuments.com/doc/e-din-en-iso-20524-2-2022-10
http://www.avadocuments.com/doc/e-din-en-iso-20524-2-2022-10


 

ISO 20524-2:2020(E)

other a single Node is de�ined and an be onne ted b a verti al Edge of ero-length representing a 
line feat re h as an elevator between different b ilding levels.

A Belt Feat re whi h is a feat re representing a belt shown as Planar opoBeltFeat re in the on ept al 
data model of Planar opologi al Simple Feat res (Fig re 3 shall be omposed of Edges and have the 
following properties:

� Bo ndingDire tion

� EdgeDire tion

� BeltElementInfo

� BeltDire tion.

Edges onstit ing side lines and terminal lines whi h en ompass the Planar opoBeltFeat re shall be 
referred to in an ordered dire tion either lo kwise or o nter lo kwise. h s ea h Edge is identi�iable 
b he ordinal n mber assigned in the order referen ed when generating a Belt Feat re.

he startNode of the (i+1)th Edge shall be lo ated on the endNode of the (i)th Edge (in ase of the (n)th 
Edge he endNode shall be lo ated on the startNode of the 1st Edge here n is the n mber of Edges.

he Bo nding Dire tion represents the referen ing dire tion when the border of a Belt is omposed. 
Edge Dire tion represents ea h dire tion of the edge when it is referen ed to generate the bo ndar of 
a Belt Feat re.

A belt element represents a nit of the border of a belt feat re. A belt element shall be an Edge or a 
series of Edges f n tioning as either a side line or a terminal line.

Belt Element Info provides Belt Element Ordinal N mber Belt Element Pointer and Belt Element pe. 
Belt Element Ordinal N mber represents an ordinal n mber allo ated to respe tive belt elements for 
identi�i ation. Belt Element Pointer represents an ordinal n mber allo ated to respe tive Edges for 
identif ing the last Edge of a belt element. Belt Element pe represents the distin tion between side 
line and terminal line.

EXAMPLE In the ase that the n-th belt element is designated as a side line and generated the i-th to 
k-th Edges Belt Element Info provides �Belt Element Ordinal N mber = n� �Belt Element Pointer = k� and �Belt 
Elem pe = side line�.

Belt Dire tion represents the dire tion of the belt feat re. he dire tion shall be identi�ied  a pair 
of ordinal n mbers assigned to the origin and destination Belt Elements whi h are designated as 
terminal lines.

Additionall in the GDF model of topologi al planarit a f ll topologi all integrated representation 
is provided for Area Feat res. Area Feat res are de�ined b referen ing the two-dimensional b ilding 
blo ks a es hi omprise a spe i�i rea Feat re (Fig re 3).
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Figure 3 � Conceptual data model of Planar Topological Simple Features

An Area Feat re shall have at least one Fa e and a Fa e at least one Edge. his onstraint is depi ted 
in Fig re 4 b a h b and spoke asso iation between a Fa e and an Edge. he relation between a Fa e 
and its omposing Edges is determined b the lo ation of the Fa e relative to the Edge (left or right) 
relative to the dire tion of an Edge or when approa hed from the Fa e b the orientation of the Edge 
( lo kwise or o nter lo kwise) when viewed from the inside or the o side of the Fa e. his means 
that an Edge whi h bo nds two Fa es will have a lo kwise orientation in the de�inition of one Fa e and 

o nter lo kwise orientation in the de�inition of the other Fa e s depi ted in Fig re 4.
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Figure 4 � Relation between Faces and bounding Edges

In Non-planar topolog the Nodes and Edges together form a non-planar graph. hat is where in 
realit two Line Feat res ross at different levels (e.g. two roads rossing via a bridge the Edges whi h 
represent these Line Feat res ross witho forming a Node on the point of rossing. Also in spe ial 

ases where in realit two Point Feat res are lo ated above ea h other two Nodes are being de�ined 
(possibl onne ted b a verti al Edge representing a Line Feat re e.g. an elevator between different 
b ilding levels).

NonPlanar opoBeltFeat re whi h is a Belt Feat re in the on ept al data model of Non-Planar 
opologi al Simple Feat res (Fig re 5 shall be omposed of Edges omposing side lines and terminal 

lines whi h shall bo nd all the wa aro nd NonPlanar opoBeltFeat re. hese shall be referred to in a 
ertain order ithe lo kwise o o nter lo kwise dire tion.

In the GDF model of topologi al non-planarit Fa es do not e ist therefore onl topologi al onne tivit
is represented. wo-dimensional Feat res are de�ined b referen ing the Edges making p this 
bo ndar Fig re 5).
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Figure 5 � Conceptual data model of Non-planar Topological Simple Features

In planar topolog the basi graph represents obje ts in a single plane. Realit however is not planar. 
Roads for instan e ma ross ea h other at different grades. his non-planarit shall be introd ed on 
the Feat re level2).

In non-e pli it topolog the basi b ilding blo ks of ero- one- and two-dimensional Feat res are
respe tivel Dots Pol lines and Pol gons. Dots Pol lines and Pol gons are de�ined witho e pli it 
topologi al relations.

In the remainder of this la se both planar topolog and non-planar topolog will be referred to as 
�topolog � and the orresponding Feat res as topologi al Feat res while the non-e pli it topologi al 

onstr ts will be referred to as non-e pli it topolog or "NE " and the orresponding Feat res as 
non-e pli it topologi al or "NE eat res�.

In topolog Feat res are de�ined b the basi b ilding blo ks Nodes Edges and Fa es. Fig re 3 and 
Fig re 5 spe if that a topologi al Point Feat re shall be represented e a tl one Node a topologi al 
Line Feat re b one or more Edges and a topologi al Area Feat re either b one or more Fa es or b

2)  In addition t ws the de�inition of the height level of Edges.
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one or more Edges forming one or more losed bo ndaries. he lower se tions of Fig re 3 and Fig re 5 
ill strates how the basi b ilding blo ks Node Edge and Fa e (planar topolog onl ) are m all
related in ea h of the s pported topologies.

Within th on ept al model Nodes ma e separated into two t pes:

� Isolated Nodes � nodes that do n oin ide with other geometr

� Non-isolated Nodes � nodes that ar onne ted to one or more Edges.

In non-e pli it topolog Feat res are de�ined b the basi b ilding blo ks Dots Pol lines and Pol gons. 
Fig re 6 spe i�ies that a NE oint Feat re shall be represented b a tl one Dot NE ine Feat re 
b e a tl one Pol line a NE BeltFeat re b e a tl one NE Belt and a NE Area Feat re b e a tl
one Pol gon. No relationships are de�ined between these basi b ilding blo ks th s signif ing their 
non-e pli it topologi al nat re. An important distin tion from topolog is there is no re se within the 
b ilding blo ks. Pol lines do not re se (referen e) Dots nor do Pol gons re se Pol lines. h s shared 
geometr never o rs and overlapping Feat res need to have their b ilding blo ks repli ated. In non-
e pli it topolog e se ma r in the de�inition of Comple eat res.

NO E 1 NE BeltFeat re is a Belt Feat re in the on ept al data model of Non-E pli it opolog Simple 
Feat res.

Figure 6 � Conceptual data model of Non-Explicit Topological Simple Features

In GDF the mi ing of topologies is not allowed meaning that a GDF La er m onl ontain data from 
one t pe of topolog see Fig re 16 and Fig re 17).

One sho ld note that the m ltipli it of lasses representing the basi geometri b ilding blo ks (Nodes
Edges and Fa es) in the asso iations with the lasses representing Feat res with the different Feat re 
Categories (Point Line Belt and Area) in planar and non-planar topolog have ero as the begin-val e. 
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his indi ates that geometr -less Feat res are allowed and this do ment allows for the de�inition of 
Feat res in whi h the geometr s not de�ined.

he �m ltipli it � val e indi ates the n mber of instan es of the lass nearest the adornment that 
ma parti ipate in ea h instan e of the asso iation. M ltipli it is spe i�ied as a range with a format of 
�begin-val e end-val e�. he begin-val e is an positive integer and the end-val e is an integer greater 
than the begin-val e. If onl a begin-val e is spe i�ied then e a tl that n mber of instan es of the 

lass shall e ist for this asso iation. For e ample a m ltipli it of 1� at the pe1 side of the asso iation 
spe i�ies that ever instan e of pe2 shall have this asso iation with one and onl one instan e of 

pe1. A m ltipli it of .1� spe i�ies that ever instan e of pe2 shall have this asso iation with ero 
or one instan es of pe1. A m ltipli it of . � spe i�ies that ever instan e of pe2 shall have this 
asso iation with ero or more instan es of pe1. A m ltipli it of 1.. � spe i�ies that ever instan e of 

pe2 shall have this asso iation with one or more instan es o pe1.

NO E 2 In the rest of this do ment a Planar opoSimple [Point Line Belt Area] Feat re an be simpli�ied 
and written as [Point Line Belt Area] Feat re or Simple [Point Line Belt Area] Feat re. his notation also 
applies to NonPlanar opoSimple Feat re and Non-E pli it opoSimple Feat re he notation [ A .. ] indi ates 
a repl ement of A or B or ... and so forth.

NO E 3 In the rest of this do ment  a Planar opoComple  [Point  Line  Area] Feat re an be simpli�ied and 
written as Comple  [Point  Line  Area] Feat re. his notation also applies to NonPlanar opoComple  Feat re and 
Non-E pli it opoComple  Feat re. he notation [ A  B  ... ] indi ates a repla ement of A or B or ... and so forth.

5.2.4 Levels in GDF

he different obje ts together making p a GDF are on ept all divided over three different levels
Level-0 Level-1 and Level-2. he topologi al primitive b ilding blo ks Node Edge and Fa e reside on 
Level-0. he Simple Feat res as referred to in the previo s paragraph and in the data models there 
together make p Level-1. Simple Feat res ma form aggregated Feat res whi h are alled Comple
Feat res. Comple Feat res omprise Level-2. Fig re 7 Fig re 8 and Fig re 9 give the data model of 
Comple Feat res for the three different t pes of topologies. As ma be seen in these �ig res Comple
Feat res ma nl onsist of Feat res de�ined with the same topolog .
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Figure 7 � Conceptual data model of Planar Topology Complex Features

Figure 8 � Conceptual data model of Non-planar Topology Complex Features
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Figure 9 � Conceptual data model of Non-Explicit Topology Complex Features

5.2.5 Height modelling and time modelling

So far the different t pes of topolog have been de ribed in terms of their abilit to de�ine two- 
dimensional obje ts. his do ment however s pports vario s levels of three-dimensional modelling 
and in l des the possibilit o model obje ts in a spa e-tim ontin m.

All different t pes of topolog ass me a two-dimensional plane to whi h the different Feat res are 
referred. his do ment also s pports the de�inition of elevation above this plane in the sense that 
all geometries de�ined (b Nodes Edges Fa es Dots Pol lines or Pol gons) m be given an elevation 
val e representing terrain height.

In addition to this non-e pli it topolog s pports the three-dimensional representation of Feat res. 
Ne t to their hori ontal and elevation geometri al de�inition Feat res are represented three-
dimensionall b a spe i�i ation for ea h hori ontal position of their minim m height and their 
ma im m height above the terrain. In most ases the minim m height will be ero representing a 
Feat re whi h e tends from the gro nd to a ertain height verti all . his refers for instan e to the 

ase in whi h a normal b ilding lo ated on the terrain with a ertain height is represented. However in 
ertain ases a Feat re will e tend from a ertain height above the gro nd to a ertain height verti all . 
his refers for instan e to ar h shaped b ildings whi h have a ertain part starting a ertain height 

above the gro nd and e tending f rthe pward (see Fig re 10).

In non-planar and planar topolog three-dimensional aspe ts ma be modelled via an Attrib e 
sol ion. If a given Non-E pli it opolog Feat re is s bje t to both three-dimensional representation 
models (namel three-dimensional hara teristi s on Feat re level as well as three-dimensional 

hara teristi s of Attrib es of the Feat re in estion the three-dimensional hara teristi s on 
Feat re level shall be given priorit ver the three-dimensiona hara teristi s on Attrib e level.
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Figure 10 � Example of an arch shaped building

his do ment also s pports terrain modelling in whi h a three-dimensional representation of the 
terrain an be de�ined. hree different methods are provided whi h in l de s pport for riang lated 
Irreg lar Networks ( INs onto r lines and point grids. For INs Fa es and Pol gons have been 
e tended with enhan ed geometri properties s h as triangle si e and slope. Conto r lines and point 
grids are both modelled as Feat res and Attrib es.

his do ment also s pports the representation of temporal hara teristi s of Feat res. his is 
s pported for Non-E pli it opolog Feat res. his is done b e tending ea h hori ontal position of a 
Feat re with fo r temporal de�initions. hese de�initions stand for the moment of start of appearan e 
( onstr tion start the moment of end appearan e (opening the moment of start of disappearan e 
( los re) and the end of disappearan e (demolition end). In this wa the e isten e of a Feat re over 
time ma be represented. In non-planar and planar topolog temporal aspe ts ma be modelled via an 
Attrib e sol ion. Here the ime Domain Model of GDF (5.7) is applied whereb the start time and the 
d ration o ertai onstr tion stat s ma e de�ined.

If a given Non-E pli it opolog Feat re is s bje t to both time models (namel temporal hara teristi s 
on Feat re level as well as temporal hara teristi s of Attrib es of the Feat re in estion the 
temporal hara teristi s on Feat re level shall be given priorit over the temporal hara teristi s on 
Attrib e level.

5.3 The Attribute model

Chara teristi s of Feat res whi h are independent of other Feat res are modelled as Attrib es. 
Attrib es are of a ertain Attrib e pe identi�ied b a name and ode. he val e of an Attrib e 
instan e is alled an Attrib e Val e. Attrib e data t pes in l de a ode te t an ID or n mber. his 
do ment de�ines Attrib es relevant for I S appli ations and spe i�ies whi h Attrib es ma be sed 
in ombination with whi h Feat res. For Comple Feat res Attrib es m be de�ined for a Comple
Feat re as a whole (assembl ) or for a parti lar Feat re part on an instan e b nstan e basis.

In ertain ases Attrib e Val es are de�ined within the GDF itself. In other ases onl the domain of 
the Attrib e Val e is spe i�ied. his is the ase when the Attrib e Val e is a meas re (e.g. Average 
Speed) or is de�ined b a string of hara ters (e.g. Of�i ial Street Name e t). Another ase relates 
to ser de�ined Attrib es. User de�ined Attrib es are de�ined b the ser within the onte t of a 
parti lar GDF. Certain Attrib es that have been de�ined in the GDF do not have their Attrib e Val es 
de�ined. For e ample the Attrib e Val e of M ltimedia File Atta hment is the referen e to e ternal 
�iles rendered in binar ML r other ph si al en odings.

he Attrib e Catalog e de�ines a set of Attrib e pes and orresponding referen e names and odes. 
It also de�ines the Feat re Class and/or the Relationship pe to whi h a parti lar Attrib e pe 
ma be atta hed. Fig re 11 and Fig re 12 give the on ept al data model for this. he diagram shows 
that an Attrib e ma be an aggregation of other Attrib es. S h an Attrib e is alled a Composite 
Attrib e as opposed to a normal (non-aggregated) or Simple Attrib e. A Composite Attrib e onsists 
of a n mber of S b-Attrib es. Semanti all a Composite Attrib e spe i�ies an aggregated val e
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whi h is omposed of a n mber of val es spe i�ied b the val e of the respe tive S b-Attrib e. heir 
appearan e in a Composite Attrib e spe i�ies the fa t that the represent partial information and that 
th omplete information ma e fo nd in the other S b-Attrib es of the Composite Attrib e.

Figure 11 � Conceptual data model for Attribute Types
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Figure 12 � Conceptual data model for Attribute Values

In most ases like val es of normal Attrib es S b-Attrib es val es are independent. Cases where S b-
Attrib e Val es are not independent are ases where an Attrib e (Simple or Composite) is ombined 
with a so- alled Restri tive S b-Attrib e operating in said Attrib e. In these ases the validit of the 
Attrib e is restri ted to the val e spe i�ied in the Restri tive S b-Attrib e. Restri tive S b-Attrib e 
val es m never be atta hed to a Feat re individ all . he shall alw s appear in ombination 
with the Attrib e th  restri t. Restri tive S b-Attrib e Val es m be atta hed individ all to a 
Relationship. In thes ases h  restri t validit f the Relationship.

Ea h S b-Attrib e of a Composite Attrib e is either a Simple Attrib e a Composite Attrib e
or a Restri tive S b-Attrib e. An S b-Attrib e being a Composite Attrib e re rsivel b ilds a 
hierar hi al tree of S b-Attrib e sets at different hierar hi al ope level. In ase a Restri tive S b-
Attrib e operates on a (Simple or Composite) Attrib e it implies representing a different ope level 
than said Attrib e.

5.4 The Relationship model

A Semanti Relationship spe i�ies a meaningf l relation between two or more Feat res whi h are not 
ne essaril of different lasses. F rthermore the Feat res in a Semanti Relationship ma be in the 
same or in different Se tions or La ers.
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Semanti Relationships with a ommon str t re (e.g. linking Feat re A to Feat re B where the 
instan es of A are alwa s of the same lass and where the instan es of B are alwa s of the same lass) 
and with a ommon meaning are gro ped into a Relationship pe. A parti lar Relationship pe is 

ni el eferred to b ame and Code s de�ined in Fig re 13.

Relationships are in man ases binar i.e. involving two Feat res. However there are instan es 
when three or more Feat res are involved in a Relationship. For e ample the Relationship Prohibited 
Manoe vre re ires a Road Element a J n tion and at least one other Road Element ea h pla ing a 
pre-de�ined and re ogni able role.

A Relationship ma be f rther ali�ied b means of Attrib es. Similar to Attrib es atta hable to 
Comple Feat res assemblies and atta hable to their parts Attrib es of a Relationship ma be atta hed 
to a Relationship as a whole or to a parti lar Feat re partner (per role). he set of atta hed Attrib es 
ma or ma not be an ordered set. Whether the Attrib es of a parti lar Relationship need to be an 
ordered se en e is e pli itl pe i�ied.

Figure 13 � Conceptual data model for Relationships

5.5 Linear referencing

GDF s pports an ISO 19148[2] ompatible me hanism of linear referen ing of positions along Line 
Feat res. his allows mapping of different sets of orresponding Line Feat res to ea h other (s h 
as Road Elements on one hand and An hor Se tions embod ing a Linear Dat m on the other hand) 
b means of linear assignments to position Point Feat res along Line Feat res b means of point 
assignments and to designate the validit of Attrib e properties to a on�ined linear e tent along a 
Line Feat re in terms of d nami inear segmentation.

NO E Man e isting road databases se link-node models and linear referen ing for the representations of 
road Feat res and attrib tion. o maintain the abilit to tili e this road network data against models b ilt sing 
the belt on ept it is riti al that there is a means to reliabl translate attrib tion and feat re representation 
between the link-node model and the belt on ept model and appl ing linear referen ing appropriatel . hese 

on epts are e plained in more detail in lat la ses ith Cla se 8 ontaining the primar es ription.

5.6 The Feature representation scheme

he Feat re Model the Attrib e Model and the Relationship Model ma be onsidered as being valid 
for a wide range of appli ations he Feat re Representation S heme is appli ation spe i�i n the sense 
that it spe i�ies the representation needs of appli ations that share the same representation needs. he 
Feat re Representation S heme ontained in this do ment spe i�ies the needs of I S appli ations. 
From these needs it follows for instan e that a Road Element shall alwa s be represented b a Line 
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Feat re. Another Feat re Representation S heme (not ontained) m spe if that a Road Element 
shall be represente an Area Feat re.

he most important role of the Feat re Representation S heme is to spe if to whi h Feat re Categor or 
ategories a parti lar Feat re Class shall or ma belong. Seven different ategories are disting ished: 
opologi al Point Line and Area Feat res Comple Feat res and non-e pli it opologi al Point Line 

and Area Feat res.

In Fig re 14 wo different possibilities ar on eivable for a parti lar Feat re Class:

� all instan es shall be of one and the sam ategor ;

� some instan es ma e of on ategor her instan es of another one.

Figure 14 � Conceptual data model for Feature Representation

5.7 Time modelling

GDF s pports the de�inition of temporal aspe ts. hese ma relate to Feat res Attrib es or 
Relationships. emporal aspe ts of Feat res alre have been on ept all des ribed in 5.2.5. In 
this paragraph referen e was made to the GDF ime Domain Model. he GDF ime Domain Model is 
also sed to de�ine temporal aspe ts of Attrib es and Relationships. he model ses starting time
ending time and d ration as basi elements to des ribe a spe i�i period. ime e pressions ma either 
be modelled as a starting time and an ending time or as a starting time and a d ration. In spe ial ases

ime e pressions ma onsist of a starting time alone or a d ration alone. In addition to sharpl de�ined 
time omponents (e.g. Jan ar 1 2009 at 0h:00 this do ment also s pports the de�inition of more 
f time omponents (e.g. after s nrise). he time domain model is applied in ertain �time-relevant� 
Attrib es. hro gh this me hanism the time d ring whi h a ertain Attrib e or Relationship is valid 
ma e modelled.
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5.8 Data management: organization of Feature data into Layers and Sections

h ontents of a digital road map ma e tho ght of as being str t red spatiall nd a ording to the 
Feat re ontent. his do ment identi�ies the need to de�ine a GDF as a set of different independent 

h nks of data. For this he followin on ept al model is provided.

Fig re 15 to Fig re 19 depi t the overall str t re nder whi h Feat res are organi ed within a GDF. 
Fig re 15 shows that one omplete GDF is ontained in an Alb m. An Alb m shall be omposed of one 
or more Datasets whereb ea h Dataset ontains a ertain aerial s bset of the total area overed b
the GDF. Ea h Dataset shall be omposed of one or more La ers (see Fig re 15 for more on Alb ms 
and Datasets). Generall the area overed b a Dataset and a L er oin ides. A La er represents a 
division a ording to the Feat re ontents. It ontains Feat re data of one or more Feat re hemes of 

niform topolog h s a er ma ontain e l sivel eat res represente nder planar topolog
non-planar topolog or non-e pli it topolog b not a mi t re (Fig re 16). his also means that 
Planar opoSe tion omprises Nodes Edges and Fa es as its primitives whereas NonPlanar opoSe tion 

omprises onl odes and Edges (Fig re 17).

Figure 15 � Organization of data in Albums, Datasets, Layers and Sections

A La er shall be omposed of one or more Se tions ea h of whi h represents a different geographi
area. Fig re 16 shows that the topolog -based Se tions of Fig re 15 are omposed of Feat res of 
their orresponding topologies. h s a Planar opo Se tion shall be omposed of one or more Planar 

opo Feat res and so on. Se tions ma take the form of re tang lar meshes or more nat ral areas 
like Administrative Areas. All L ers in a Dataset ma have Se tions with the same spatial e tend or 
Se tions with a La er spe i�i patial s bdivision ma e de�ined.
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Figure 16 � Composition of Sections

Figure 17 � Section Primitives

Ea h instan e of an Attrib e or a Relationship respe tivel ma e ist lo all (partition ope is the 
Se tion semi-globall (partition ope is the La er or globall (partition s ope is the Dataset). his is 
depi ted in Fig re 18.
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Figure 18 � Attribute and Relationship Partitioning Scope

At Se tion borders and Dataset borders (i.e. where a Se tion borders oin ides with the Dataset 
border Feat re ontin it is given b onversion information in terms of �translation� of Feat re IDs 
(Fig re 19). he lo al instan e of a Feat re is logi all onne ted to a foreign instan e of the Feat re 
that resides in an adja ent Se tion or Dataset. Fig re 19 provides f rther details abo this prin iple of 
GDF segmentation.
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Figure 19 � Feature Conversion

6 Feature Catalogue

6.1 Generic specifications

6.1.1 Features and Feature Themes

he real-world obje ts and/or a tivities de ribed in this do ment are represented b additional 
Feat res regarding lanes and potential evading areas. he additional feat res s h as RoadBelt
RoadBeltElement Interse tionBelt LaneBeltElement LaneBeltJoint PotentialEvadingArea are 
gro ped together into Feat r hemes (for instan e bstra tBeltFeat re).

All additional Feat res and Feat re hemes are referen ed thro gho this do ment b a Feat re 
name or Feat re heme Name in the same wa as in ISO 20524-1. Most of these names are derived from 
terms ommonl sed in dail life s h as road or b ilding. In order to disting ish a GDF Feat re Name 
from these ommonl sed terms the names of the Feat res and Feat re hemes are written with an 

pper as hara ter at the beginning of ea h word (for instan e �Lane�).

NO E Feat re names in l ding their attrib te names and asso iation names are written witho t sp ing 
ording to UML notation when denoting UM lass names.
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6.1.2 Feature Class Codes

For the data e hange the Feat res and Feat re hemes of new obje ts are not referen ed b their 
names b meri ode:

� a fo r-dig ode i sed for Feat res nd

� a two-dig ode for Feat r hemes.

A stri t one-to-one relationship e ists between both Feat re names and Feat re Class Codes and also 
between Feat r heme Names and Feat r heme Codes he list o odes spe i�ied in A.1 applies.

6.1.3 Simple and Complex Features

his do ment makes a distin tion between Simple Feat res and Comple Feat res in the same w s 
in ISO 20524-1 eaning a Simple Feat re is a Feat re n omposed of other Feat res.

A Comple eat re i omposed of Simple Feat res and/or other Comple eat res.

In ases where omple aggregations are s bje t to onstraints (identi�iable parts ordered parts the
are e pli itl pe i�ied.

6.1.4 Feature hierarchy

his do ment s pports the need to de�ine a Feat re hierar h . In a Feat re hierar h de�inition a 
ertain Feat re Class ma be de�ined as a s b-t pe of a more generi all de�ined s per-t pe. In this 

wa an instan e of a s b-t pe ma be onsidered on its own generali ation level as an instan e of that 
s b-t pe while at a higher generali ation level as an instan e of its s per-t pe.

6.1.5 Data model for the Feature Catalogue

Fig re 20 ill strates the data model that is relevant for the Feat re Catalog e. In addition to the 
Feat res de�ined in ISO 20524-1 this do ment f rther adds de�initions for Abstra tBeltFeat re
ShareableFeat re bli ransportFeat re and s bfeat res for RoadF rnit reFeat re.

Figure 20 � Conceptual data model of Feature Catalogue
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6.1.6 Shareable Feature

6.1.6.1 General

he ShareableFeat re model Fig re 21 is a on ept al feat re designed to spe if the asso iation 
between GDF obje ts s h as a Road Element Feat re with relevant obje ts provided b other so r es
s h as p bli transport stops in the p bli transport domain. he ne essit of s h an asso iation 
appears when p bli transport obje ts are displa ed on a map. his asso iation for e ample enables 
the displa of p bli transport stops on a road map b setting the asso iation of the stop with a 
RoadElement Feat re or the depi tion of the e a t vehi le path along the road network of a b s ro e
not onl hemati raph.

o de ribe the me hanism allowing for the asso iation of the obje ts provided the different so r es
GDF spe i�ies these obje ts as ShareableFeat res that shall ompl with the following ShareableFeat re 
model. In this do ment bli ransportFeat re is de�ined as spe iali ation of ShareableFeat re.

Figure 21 � Conceptual data model for ShareableFeature

As shown in Fig re 21 ShareableFeat re is a generali ation of ShareablePoint ShareablePointSe en e
ShareablePointSet hareableRepresentativePoint nd ShareableCoverageArea.

ShareablePoint ShareableRepresentativePoint and ShareableCoverageArea are Level-1 Feat res. 
ShareablePointSe en e and ShareablePointSet are Level-2 Feat res.

Ever map has an inherent margin a sed b metri al error. o ens re a onne tion with relevant 
obje ts residing in other so r es a ShareableFeat re shall be de�ined with either a position toleran e 
(e.g. minim m toleran e and ma im m toleran e) o overage area in whi h it is lo ated.

In this do ment Level-2 Feat res (e.g. ShareablePointSe en e and ShareablePointSet) shall have 
at least one Level-1 Feat re or Level-2 Feat re. o allow for �le ibl ShareableCoverageArea and 
ShareableRepresentativePoint provide the overage area and representative lo ation of Level-2 
Feat res respe tivel .

6.1.6.2 ShareablePoint

ShareablePoint is a Level-1 Feat re sed to nne t to obje ts in an ternal database. ShareablePoint 
an have a relationship with ShareableCoverageArea to press a possible l ation and a margin of error.

Fig re 22 shows the relationship between ShareablePoint and ShareableCoverageArea.
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Figure 22 � Relationship between ShareablePoint and ShareableCoverageArea

Fig re 23 ill strates an e ample of the asso iation between a ShareablePoint and obje ts presented 
b other databases taking into a o nt the pre ision toleran e and overage area. ShareablePoint 
has a given toleran e a overage area and a spe i�i onte t for asso iation with the obje ts in other 
databases. In Fig re 23 a relevant obje t in the p bli transportation database is indi ated b an an hor 
point with a given toleran e. Fig re 23 also depi ts the relevant obje t in the p bli transportation 
database is valid and available for onne tion be a se it is lo ated within the toleran e of both 
the ShareablePoint and the An hor point toleran e even tho gh the positional oordinates of the 
ShareablePoint and the An hor point are not e a tl he same.

If an obje t in another shareable database also has a toleran e a onne tion ma be reated if the 
ShareablePoint is lo ated within that toleran e even when the obje t is lo ated on the o side. On the 
other hand in the ase of an obje t presented with a overage area in another sharable database it m
be disting ishable llowing for the ShereblePoint�s toleran e and/or the An hor point� overage area.

Figure 23 � Example of associations between a ShareablePoint and object in other databases

6.1.6.3 ShareablePointSequence

A ShareablePointSe en e is a Comple Feat re omposed of ordered ShareablePointSe en eParts. A 
ShareablePointSe en e ma elate to a ShareableRepresentativePoint and a ShareableCoverageArea.

Fig re 24 shows a relationship between a ShareablePointSe en e and an asso iated Feat re.
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Figure 24 � Relationship between a ShareablePointSequence and an associated Feature

An e ample of a ShareablePointSe en e is depi ted in Fig re 25.

Key

SharableP eablePoint (SP) Arra

verage area

RP representative point

A toler

Figure 25 � Example of ShareablePointSequence

Ea h SP (ShareablePoint) in Fig re 25 is de ribed a ording to the spe i�i ation of ShareablePoint.

Fig re 26 depi ts the possible relationships between a ShareablePointSe en e and a ShareablePoint.
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a) ShareablePointSequence composed of multiple ShareablePoint

b) ShareablePointSequence composed of 3 ShareablePoint to specify a line feature

Key

ShareablePoint

ShareableP

RepresentativePoint of ShareableP

Figure 26 � Possible relationship between ShareablePointSequence and ShareablePoint

6.1.6.4 ShareablePointSeaquencePart

A ShareablePointSe en ePart i omponent of a ShareablePointSe en e.

A ShareablePoint and/or a ShareablePointSe en e ar sed b hareablePointSe en ePart.

6.1.6.5 ShareablePointSet

A ShareablePointSet is a Comple Feat re omposed of a ShareablePointSetPart. A ShareblePointSet 
ma elate to a ShareableRepresentativePoint and a ShareableCoverageArea.

Fig re 27 shows the relationship between a ShareablePointSet and asso iated Feat res.

Figure 27 � Relationship between ShareablePointSet and associated Feature

Fig re 28 depi ts an e ample of a possible relationship between a ShareablePointSet and a 
ShareablePoint.
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Key

SharablePointSet eablePoint (SP) Arra

verage area

RP representative point

Figure 28 � Possible relationship between ShareablePointSet and ShareablePoint

6.1.6.6 ShareablePointSetPart

A ShareablePointSetPart i omponent of a ShareablePointSet.

A ShareablePoint and/or a ShareablePointSet ar se  ShareablePointSetPart.

6.1.6.7 ShareableRepresentativePoint

A ShareableRepresentativePoint is a Point Feat re that shows the representative lo ation of a 
ShareablePointSe en e and a ShareablePointSet.

6.1.6.8 ShareableCoverageArea

A ShareableCoverageArea is an Area Feat re that de�ines the area where an e ternal obje t e ists.

6.2 Abstract Belt Feature

6.2.1 General

6.2.1.1 Data model for Abstract Belt Feature

Feat res pporting the belt n pt are de�ined in this se. Abstra tBeltFeat re is a generali ation of:

� RoadBelt (6.2.2

� RoadBeltElement (6.2.3

� Interse tionBelt (6.2.4

� Ro ndabo Belt (6.2.5

� LaneBeltElement (6.2.6

� LaneBeltJoint (6.2.7

� PotentialEvadingArea (6.2.8

� BeltRepresentativeLine (BRL) (6.2.9

� Interse tionConne tionPoint (ICP) (6.2.10
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� LaneConne tionPoint (LCP) (6.2.11

� BeltOptionalPoint (BOP) (6.2.12 nd

� BeltPartitionLine (6.2.13).

Fig re 29 shows the data model for an Abstra tBeltFeat re.

Figure 29 � Data model of AbstractBeltFeature

Fig re 30 depi ts a t pi a ross-se tion of a road str t re.

Figure 30 � Typical cross-section of road structure

Fig re 31 depi t ombination of s bfeat res of the Abstra tBeltFeat re.
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Key

Int

RoadBeltElement

LaneBeltElement

BeltRepresentativeLine (RoadBeltElement)

BeltRepresentativeLine (Int

BeltRepresentativeLine (LaneBeltElement)

Int oint

oint

BeltPartitionLine

BeltOptionalPoint

Figure 31 � Example of AbstractBeltFeature

6.2.1.2 Lane Belt Element structure in the carriageway

In general a arriagewa is onsidered to have at least one lane orresponding to ea h traf�i dire tion. 
In the ase of a single- arriagewa two-wa road a LaneBeltElement shall be de�ined for ea h traf�i
dire tion. he n mber of lanes is a ke propert of an a omated driving s stem.  LaneSe tion is de�ined 
for ea h traf�i ire tion of th arriagewa nd provides information regarding the lane str t re.

LaneSe tio onsists of appro imatel arallel lanes in th arriagew nd is bo nded b :

� the border betwee arriagewa nd an interse tion;

� the border wher arriagewa erges or bran hes;

� the border where the n mber of lanes in reases or de reases;
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� the border where importan hara teristi s of th arriagewa egarding lanes var .

EXAMPLE Lane-diverging lane-merging narrowing or widening width with same n mber of lanes freel
essible area in front of or behind a toll gate beginning/terminating reversible lanes are e amples of the 

border where importa har teristi s of th arriagew anes var .

ABeltPartitionLine inside a RoadBeltElement an be de�ined to represent the border of an adjoining 
LaneSe tion. A LaneSe tion also referred to as a lane blo k is de�ined b the relationship between 
a pair of BeltPartitionLine. he hara teristi s of a lane se tion (e.g.  the n mber of lanes e isten e 
of HOV lanes and/or reversible lanes) an be provided as attrib es of the relationship re ord of 
aBeltPartitionLine. Ea h RoadBeltElement shall have m ltiple instan es of LaneSe tion.

Fig re 32 ill strates an e ample of lane str t re i arriagew .

Figure 32 � Example of lane structure in RoadBeltElement

6.2.2 RoadBelt

6.2.2.1 Definition

RoadBelt represents the area of the road that in l de arriagew s edians (islands nd sidewalks.

he side lines of a RoadBelt shall be de�ined b bo ndar lines s h as o lines of road f rnit re (i.e. 
side dit hes alls nd fen es in l ding restri ted estates in that bo ndar ) along the road.

he terminal lines of a RoadBelt are virt all de�ined. At ea h terminal line RoadBelt shall onne t 
with an Interse tionBelt. Ea h RoadBelt and Interse tionBelt that join hare the same terminal line.

6.2.2.2 Description

he onstr tion r le for forming a onne tion between a RoadBelt and an Interse tionBelt is similar 
to the relation between a RoadElement and an Interse tion as de�ined in ISO 20524-1. Both RoadBelt 
and RoadBeltElementBelt e ist independentl . One or more than two RoadBeltElement ma e ist in a 
RoadBelt as shown in Fig re 33.

he properties and attrib es of a Road feat re in ISO 20524-1 m be shared with a RoadBelt e ept 
for inherent properties and attrib es of a Road feat re.
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ISO 20524-2:2020(E)

a) Single carriageway (one-way) (1 RoadBelt & 1 RoadBeltElement)

b) Single carriageway (1 RoadBelt & 1 RoadBeltElement)

c) Single carriageway with sidewalk (1 RoadBelt & 2 RoadBeltElements)

d) Dual carriageway (1 RoadBelt & 2 RoadBeltElements)

e) Dual carriageway with sidewalk (1 RoadBelt & 2 RoadBeltElements)

Key

1 RoadBeltElement

2 RoadBelt

Figure 33 � Differences between RoadBelt and RoadBeltElement
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