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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 prog¢edures used to develop this document and those intended for its further maintenance ate
describefl in the [SO/IEC Directives, Part 1. In particular, the different approval criteria needed\for the
different| types of ISO documents should be noted. This document was drafted in accordance with the
editoriallrules 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 maybe the subject pf
patent rights. ISO shall not be held responsible for identifying any or all such patent/rights. Details pf
any patept rights identified during the development of the document will be in the_Introduction and/¢r
on the ISP list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the conveniénce of users and does npt
constitute an endorsement.

For an ¢xplanation of the voluntary nature of standards, the-mganing of ISO specific terms arnd
expressipns related to conformity assessment, as well as jnformation about ISO's adherence to
the World Trade Organization (WTO) principles in the Jechnical Barriers to Trade (TBT), s¢e
www.isg.org/iso/foreword.html.

This dochiment was prepared by Technical Committee {SO/TC 204, Intelligent transport systems.
Alist of 1l parts in the ISO 22726 series can be found on the ISO website.

Any feedpack or questions on this document should be directed to the user’s national standards body.|A
completg listing of these bodies can be found-at www.iso.org/members.html.
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Introduction

In response to emerging automated driving system (ADS) development, a new requirement for an
intelligent transport system (ITS) map database standard has been raised to define a set of models for
highly confident map data.

The data used in ADS are categorized into static data (i.e. map for highly automated driving (MHAD) and
traditional map data) and dynamic data (e.g. traffic and travel information). These data are mutually
related and linked to support ADS. The data model for ADS should have a structure specialized for

ayitomated driving and be presented 1n a manner useable Tor ADS.

Iq

the case of static map data used by ITS, ISO 14296 specifies a logical data model applied 4
hvigation systems and cooperative ITS (C-ITS). The data model of ISO 14296 is insufficient

idition, new relationships between new map features and dynamic data are defined.

ven though GDF 5.1 (ISO 20524-2) defines map data used in ADS such as rpad belts or lang
btailed road map data, it focuses on a data model for exchanging and prévisioning map data
ap makers and data centres. The GDF model, which is based on three'catalogues (Feature, 4
d Relationship), is inefficient not only for storing ITS map data in-ardatabase, but also for b
access that data rapidly in vehicles. Therefore, this document defines a database standard t
hd directly access detailed road map entities and their related information.

hplementation of this document can potentially lead to cest reductions in maintenance and e
 map access libraries, as well as reductions in compilatien and maintenance costs of map 4
lated data for data providers for connected and autemated driving, and vehicle control appli

o vehicle
for ADS

bcause of limitations to represent detailed or accurate carriageway and road-related feafures. In

belts as
between
\ttribute,
ping able
b quickly

Kpansion
nd map-
cations.
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Intelligent transport systems — Dynamic data and map
database specification for connected and automated
driving system applications —

Part 1:
Architecture and logical data model for harmonization of
static map data

b

Scope

This document specifies the architecture and the logical data model of stdtic map data for cpnnected
nd automated driving system applications.

o5)

2| Normative references
T

he following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
uhdated references, the latest edition of the referenced.document (including any amendments) applies.

p—

qO/1IEC 19501, Information technology — Open Ristributed Processing — Unified Modeling Language
(UML) Version 1.4.2

3] Terms and definitions
F

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

I40 and IEC maintain terminological databases for use in standardization at the following addresses:

— SO Online browsing platform: available at https://www.iso.org/obp

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

31

bplt

configuration-concept for specifying an area bounded by side lines and terminal lines, characterized by
d|rections\and represented as one or more linear axes when skeletonized

N

a

pteAl to entry: The number of skeletonized axes differs depending on the feature class. In the cas¢ of a belt
plied to a one-way lane, the number is one. When applied to an intersection, the belt has axes corresponding to
thenumber of unique allowable trallic directions.

[SOURCE: ISO 20524-2:2020, 3.2]

3.2
direction
signature of belt, determined by an allowed connection between a pair of terminal lines

[SOURCE: ISO 20524-2:2020, 3.3]

©1S0 2023 - All rights reserved 1
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3.3
belt feature
two-dimensional Feature bounded by three or more Edges or four or more NET coordinate Tuple

[SOURCE: ISO 20524-2:2020, 3.1.]

34
feature
database representation of a real-world object

[SOURCHAS56-20524-1:2626,349]
3.5

link
directed|topological connection between two nodes, composed of an ordered sequence of .one or mofre
segmentp and represented by an ordered sequence of zero or more shape points

[SOURCH: ISO/TS 20452:2007, 3.19]

3.6
node
data model entity for a topological junction of two or more links or end bouniding a link

Note 1 tojentry: A link stores the coordinate value of the corresponding GDF junction.
[SOURCH: ISO/TS 20452:2007, 3.23]

3.7
partition line
transverfal line representing the boundary of a segmeént set to a road belt element and a lane bdlt
element,[and both terminations are set on the side line'of road belt element or lane belt element

3.8
probe data
vehicle sensor information formatted as probe'data elements and/or probe messages that are processef,
formattdd and transmitted to a land-baséd,centre for processing to create a good understanding of the
driving gnvironment

[SOURCH: ISO 24100:2010, 3.14]

3.9
road feafture
feature, $pecified by a belt)that represents an area for vehicle travel

EXAMPLJ Carriagéways, intersections and lanes are examples of road features.

Note 1 tq entry:xThis is a general term for the roadway, carriageways, intersections and lanes, and does npt
contain the sidewalks and paths for pedestrians.

3.10
side line
type of boundary line constituting a belt feature other than a terminal line

[SOURCE: ISO 20524-2:2020, 3.4, modified — The admitted term "side line" has been added.]

3.11

terminal line

type of boundary line constituting a belt feature and designated for determining a direction of a belt
feature in combination with another terminal line

[SOURCE: ISO 20524-2:2020, 3.5]
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ADS automated driving system

C-ITS cooperative ITS

CMS changeable message sign

GNSS Global Navigation Satellite System
[AP IntersectionAnchorPosition

IH IntersectionBelt

IBSd IntersectionBeltSideLine

[BTr IntersectionBeltTerminalLine

I¢P IntersectionConnectionPoint

ITS intelligent transport system

LAP lane anchor position

LBE LaneBeltElement

LB]J LaneBelt]oint

LBSd LaneBeltSideLine

LBSg LaneBeltSegment

LBSSg LaneBeltSideLineSegment

LBTr LaneBeltTerminalLine

LLCP LaneConnectionPoint

MHAD map for highly automated driving
PPI point of.interest

RIAP Road@nchorPosition

RBE RoadBeltElement

RBS RoadBeltSection

RBSg RoadBeltSegment

RBSd RoadBeltSideLine

RBSSg RoadBeltSideLineSegment

RBTr RoadBeltTerminalLine

RSE RoadStructuresAndEquipment
RTK-GPS real time kinematics - global positioning system
VMS variable message sign
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5 Doc

ument structure and conformance

5.1 Document structure

This document contains the following main clauses, subclauses and annexes:

— Conformance (5.2)

— Architecture (Clause 6)

— Logi

—  Ovel

bx A (normative) Abstract test suite

5.2 Conformance

Data mo

Any dat4d
the abstr

UML expfressions for diagrams in this doeument shall conform to ISO/IEC 19501.

Through

6 Arc

Automat
informat
equipme
real wor

Figure 1

ral data model of map data (Clause 7)
all data model of map data (7.1)
sportation package (7.2)

LD package (7.3)

Fionship to dynamic information (7.4)

bx B (normative) Basic data types and stereotypes
bx C (informative) Resolution and accuracy of the MHAD

bx D (informative) Comparison of the road network models of MHAD and existing map model

2]

el structures shall be provided as specified irtClause 7.

structure claiming conformance with this'document shall pass the requirements presented |n
act test suite in Annex A.

put this document, the data typeés and stereotypes as defined in Table B.1 apply.

hitecture

ed driving systems(ADSs) and their applications can refer to both static map data and dynamiic
ion data. In addition, ITS stations in automated driving vehicles, connected vehicles and rodd
nt can collect sensing data, such as contradictions between the static map and features of the
d, traffie’data, and travel information, and distribute them as probe data.

depictsthe conceptual system architecture of map data in an ITS station for an ADS.

In ITS ve

dynamic

hicle stations that r‘nrrncpnnd to ADSs the app]ir:\finn uses map data (MHAD) and additionhl

data. The original data, along with updates of the MHAD data and dynamic data, are intended

to be provided through external transmitted messages received from outside of the station. Automated
driving applications also use data collected from both in-vehicle and roadside mounted sensors and can

also use
and/or C

conventional map data which complements the applications to which the navigation system
-ITS refer.

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=a10123af47d75752667e5a48a8de2edd

ISO/TS 22726-1:2023(E)

ITS station
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Automated driving application
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Figure 1 — Conceptual system architecture

Vehicle navigation application

7| Logical data model ofmap data

711 Overall data medel of map data

The overall map data“model for ITS is adopted from the model defined in ISO 14296 which cqnsists of
the following packages:

— Addresslkocation: location information based on various types of information both on the Harth and
in the.map data;

— ~Cartographic: terrain map information for expressing a visual map;

— Service&POI: information of the services and POI that exist in a fixed location;
— Transportation: information concerning fixed features for transportation; and

— Dynamiclnformation: external information in association with transportation data for providing
real-time conditions and/or status.

To support ADS, both the Transportation and Dynamiclnformation packages are expanded.
The DynamicInformation package is specified in ISO/TS 22726-2:—.1
The overall map data model is shown in Figure 2.

1) Under preparation. Stage at the time of publication ISO/AWI TS 22726-2:2023.

© IS0 2023 - All rights reserved 5
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Transportation

El + PedestrianPathNetwork
E] + PublicTransportationNetwork

|
| |
Cartographic | | E’ + RoadNetwork | AddressLocation
: E] + TransferZoneNetwork :
e B U U R
< N
| |
<= e === === = = =
/\ I |
' | |
! [ Lo o ________
| | 1
| | |
- e e e . |
| | '
| | |
| | |
DynamicInformation Service&POI
r=—"T=- .- - .- - - — 1
| B E] + 22726 DynamicInformation i
I _>
Key

A ISO/TS 22726-1 (this document)
B ISO/TS 22726-2

Figure 2 — Overall map-data model

7.2 Trpnsportation package

Followinlg the addition of the MHAD package to the Transportation package, the updated package
consists pf the following:

— MHAD: data for road belt network, lane belt network, and road structures and equipment for
conrlected and automated drivihig'systems;

— TransferZoneNetwork: information concerning place and connected network for transferring with
the fransport network;

— RoadNetwork: statie rtead data using linear network modelling;
— PubllicTransportationNetwork: static network data for the public transportation system;

— BicyflePathNetwork: static path network data for bicycle movement; and

— PedgstrianPathNetwork: static path network data for pedestrian movement.

The overview of the Transportation package is shown in Figure 3.

The TransferZoneNetwork package and the RoadNetwork package are defined in ISO 14296.
The RoadNetwork package contains features represented by links and nodes, in multiple levels
corresponding to the concept of different map scales. The features in the MHAD package can be related
to road features such as RoadElement, Intersection, IntersectionLink, IntersectionConnectionPoint and
Lane in the RoadNetwork package and are described in Clause D.2.

This document only defines the specifications of features in the MHAD package.

6 © IS0 2023 - All rights reserved
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BicyclePathNetwork

1
|
|
TransferZoneNetworq |
|
|

i i
| |
| |
| |
| |
| |
1 —— -4 =
| | |
| | \ ~ < | |
| | \ S | |
_________________ I ! \ ~ | I
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| \
: + MHAD : | I N | |
| + RoadsideFeature | | : \|\ |
| + CommonPropertyClasses I | | | \ |
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\
1 1
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| | | A
| | |
| | I
S | e o e e e e e e - — — - — !
24

ISO/TS 22726-1 (this document)
ISO 14296
other standards

O W > R

Figure 3 — Transportation package

7{3 MHAD package

713.1 General

~

3.1.1 Configuration of MHAD package

Al connected and/or_dutomated driving system requires the road belt network data, the
network data andsthe road structures and equipment data related to road features. Th
r¢presents the datamodel for a static map of the road and consists of the following packages:

—+ RoadBeltNetwork package — defines belt features and relevant features which compose r
networks;

— LaneBeltNetwork package — defines belt features and relevant features which compose 1
networks;

ane belt
e MHAD

bad-level

hne-level

— RoadStructureAndEquipment package — defines road structures and road equipment which are

related to road-level and/or lane-level networks;

— CommonPropertyClasses package — defines the data classes commonly used in multiple sub-

packages belonging to the MHAD package.
Figure 4 shows the package configuration of the MHAD package.

The MHAD package contains an MHAD class which is defined as the root class for the entire package.

© IS0 2023 - All rights reserved
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«featuteType,FeatureType»
MHAD

LaneBeltNetwork

=
e
]
a
=]
e
2
g
S
5]
=

RoadStructureAnquuipmer{t

CommonPropertyClasse+

+ LaneBeltNetwork
+ LaneAnchorPosition
+ LaneBeltElement

+ LaneRBeltElementlink

+ RoadBeltNetwork
+ IntersectionAnchorPosition
+ IntersectionBelt

+ IntersectionBeltlink

+ RoadStructuresAndEquipment
+ ProjectionLine
+ ProjectionPoint

+ ProjectionPointMarkerEnum

+ID
+ RoadNetworkElement
+ RoadPhysicalCharacteristics

+ LaneBeltjoint

+ IntersectionBeltSideline

+ RSEAreaShape

RN R EREN

=
=
+ LaneBeltSegment + IntersectionBeltTerminalLine + RSEAreaShapeTypeEnum
+ LanePBeltSideline + IntersectionConnectionPoint + RSELineShape
+ LanepBeltSidelineSegment + LaneBlock + RSELineShapeTypeEnum
+ LaneBeltTerminalLine + RoadAnchorPosition + RSEPointShape
+ LanefonnectionPoint + RoadBeltElement + RSEPointShapeTypeEnum
+ LaneBeltFeatureProperty + RoadBeltElementLink + MajorRoadStructure
+ RoadBeltSection + MinorRoadStructure
+ RoadBeltSegment + RoadEquipment
+ RoadBeltSideline + RoadMarking
+ RoadBeltSidelineSegment
+ RoadBeltTerminalLine
+ RoadBeltFeatureProperty
Figure 4 — MHAD package diagram
Figure 5 shows the classes and relationships for expressing the hierarchical model of the MHAD
package,
«featuteType,FeatureType»
MHAD
+RBN 0.* +RSE 0.*
«FeatureType» «FeatureType»
RoadBeltNetwork:: RoadStructureAndEquipment::
RoadBeltNetwork RoadStructuresAndEquipment
+LBN_\|/ 0.* ? ’ ?
«FeatureType»
LaneBeltNetwork:: " .
LaneBeltNetwork +B \I/ 0. +RBE 0-
«FeatureType» «FeatureType»
RoadBeltNetwork:: RoadBeltNetwork::
Y Y TITersectonBett RoadBeltElement
+LBE 0..* +LB]J 0..*
+RBS 0.*
«FeatureType» «FeatureType»
LaneBeltNetwork:: LaneBeltNetwork:: «FeatureType»
LaneBeltElement LaneBeltJoint RoadBeltNetwork::
RoadBeltSection
Figure 5 — Class diagram of MHAD package
8 © IS0 2023 - All rights reserved
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7.3.1.2 Belt concept for roadway, intersection and lane

Roadways and intersections are expressed by lines and points in conventional road netw

ork data

models. However, emerging ITS applications (e.g. lane keeping for C-ITS and automated driving systems)
require highly defined information that enables the vehicle to identify where it is driving in a lane, and

in which lane it is allowed to drive in order to overtake other vehicles.

To provide such information, road features, such as the roadway, intersections and lanes need to be

expressed by specific area features which have characteristics implying directions and/or tra
of moving vehicles. An instance of this specific area feature is transformed into a directed

jectories
line that

corresponds to a possible directed trajectory of regular vehicle movement when 1t 1s degene
nleans of a mathematical morphology transformation.

Alconventional data model enables a vehicle to identify in which road and/or lane it is)driving.
an area feature in the conventional data model merely expresses a space for free metion and
ithply any specific directions. Thus, the area feature in the conventional data model does not
re¢quirements of emerging ITS applications.

The "belt concept” and belt features specified in ISO 20524-2 meet the r€commendation th
ifftersections and lanes should be represented by a specific area feature with the directions d
their characteristics. As illustrated in Figure 6, a belt feature is a specific area feature which is
b} a combination of side lines and terminal lines.

In the case of a road [Figure 6 a)], a belt has at least one directional characteristic, the “d
Afditionally, the belt can have other characteristics which/include the widths of the belt
calculated as the distance between a pair of side lines forithat belt. The value width should be as
w{ith a measure on the degenerated line representing the belt feature.

The terminal lines define the characteristics of\the belt direction. In the case of an intg
Figure 6 b)], a belt has at least two directional\characteristics. Widths of a belt are calculat
d|stance between a pair of side lines which détermine both sides of the belt except in an inters

—

Il the belt data model, terminal linesiare conceptually represented and assumed to fui
"dlirectional control valves" at both ends of a flow. Side lines are also conceptually represented
re¢fer to real road-related objects (e.g*lane markings, flow-markings, kerbs, guardrails, etc.).

2 1
1 1 2 2
|1
2
) 2
1

rated by

However,
does not
meet the

at roads,
cfined as
bounded

rection”.
that are
sociated

brsection
bd as the
pction.

ction as
and can

a) Road b) Intersection
Key
1 terminalline 3 direction
2 sideline 4  belt

Figure 6 — Example of belt structure

In the MHAD package, road features are instantiated as features in a RoadBeltNetwork package and a

LaneBeltNetwork package.
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7.3.1.3

Relationship between road feature and road structures and equipment feature

In the real world, there are various features located at or along roads such as road markings, traffic
signals, kerbs, manholes, fences, walls, guardrails and poles. These features are referred to as road
structures or road equipment and are instantiated as features in the RoadStructureAndEquipment
package in MHAD.

As road structures and road equipment are located at or along a road, they can have relationships
with road features such as those defined by the RoadBeltNetwork package and the LaneBeltNetwork
package. When road structures and road equipment are interrelated, it is necessary to define the

specific Jocation on the road feature that relates to the corresponding part of the road structures aj
road equfipment.

EXAMPL

The outline of a kerb represents the boundary of the kerb itself and at the same time repréesents

part of a dide line of the road feature where that kerb is located.

In the MHHAD data model, road features have anchor positions that are used to associat€ road structuré
or pieceg of road equipment to the road and indicate the position where the road structures and/

road eq

A projec
and asso
equipme
of road s
properti

ipment is anchored to the road feature.

fion point is a point positioned on the geometry of the road structupes and road equipme
ciated to the anchor position. A projection line is an outline of\the road structures or rog
ht, partly specified by a pair of projection points. Both the prejection point and project liy
tructures or road equipment are designed to include traffic restrictions due to the physic
s of the road structures and road equipment, and they canbe used as reference positions f

positioning functions. Anchor positions are defined as Road AnchorPosition, IntersectionAnchorPositiq

and Lang

Figure 7
RoadBelf

Key

anch
projd
bridg

Ul s W N =

AnchorPosition in either a RoadBeltNetwork or LaneBeltNetwork package.

shows examples of the relationship of ancher(positions and projection points between
Element and a bridge and a guardrail.

1

2 2 4
/3 3

5

RoadBeltElement

hr position
ction position
e

guardlrail

d

LS

Nt
d
le
nl
r
n

a

Figure

7-= Example of relationship between a road belt element and a bridge and a guardrail

7.3.1.4

MHAD class

The MHAD class is the root class of the MHAD package and has three composition relationships.

Table 1 defines the details of the MHAD class.

10
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Table 1 — MHAD class

Class<<featureType>>: MHAD

Dataset representing the static road network map which consists of the datasets of

Definition the road belt network, the lane belt network, and the road structures and equipment.
. Definition
Role/Attribute name —— :
Value type |Mult1pllc1ty |Stere0types |Note/Constramt

Specifies road belt network data.

role: RoadBeltNetwork

RoadBeltNetwork ![0 *] ! !Composition relationship

Specifies lane belt network data.

rple: LaneBeltNetwork
LaneBeltNetwork | [0.%] | | Composition'relatipnship

Specifies road structures and equipment data.

RoadStructureAndE-
quipment

rple: RoadStructureAnd-
quipment

I

[0.%] Composition relatipnship

7|3.2 RoadBeltNetwork package
7|3.2.1 General

3.2.1.1 Configuration of RoadBeltNetwork package

7

The RoadBeltNetwork package defines the road features.oficarriageways and intersections repjresented
by the belt concept.
T

he RoadBeltNetwork package consists of:
— RoadBeltNetwork,

— RoadBeltElement,

— RoadBeltElementLink,

— RoadBeltSideLine,

—+ RoadBeltSideLineSegmeént,

— RoadBeltTerminalkine,

—+ RoadBeltSegment,

—+ RoadAncherPosition,

— IntersectionBelt,

— IntersectionBeltLink,

— IntersectionsideLine,

— IntersectionTerminalLine,

— IntersectionConnectionPoint,
— IntersectionAnchorPosition,
— RoadBeltSection, and

— LaneBlock.

Figure 8 shows the classes and relationships of road features in the RoadBeltNetwork package (see
https://standards.iso.org/iso/ts/22726/-1/ed-1/en for an enlarged version of this figure).
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Additionally, the RoadBeltNetwork package contains a RoadBeltFeatureProperty package which
defines the properties used in the road feature belonging to the RoadBeltNetwork.

afficControlProperty [0..°]

+resafly 1

Resd | +
2
{ordered)
+RBSd.
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RBE
+RBE
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+ree /\1
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Figure 8 — RoadBeltNetwork package
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7.3.2.1.2 Modelling policy of RoadBeltNetwork

A RoadBeltNetwork is a class and is specified as the root class of the RoadBeltNetwork package,
supporting a hierarchical model. A RoadBeltNetwork class has composition relationships to:

— IntersectionBelt,
— RoadBeltElement, and

— RoadBeltSection.

The network of RoadBeltNetwork consists of the IntersectionBelts, RoadBeltElements and relationships
between IntersectionBelt and RoadBeltElement. It is also a networking concept in~SO [20524-2.
Afditionally, RoadBeltElement has composition relationships to:

— RoadBeltSideLine,

—+ RoadBeltTerminalLine,

—+ RoadBeltSegment,

— RoadBeltElementLink,

— LaneBlock, and

—+ RoadAnchorPosition.

Ah IntersectionBelt has composition relationships to:
— IntersectionBeltSideLine,

— IntersectionBeltTerminalLine,
— IntersectionBeltLink,

— LaneBlock, and

— IntersectionAnchorPosition.

The composition relationships-listed above accommodate the requirements of ADS applications which
are enabled to easily and quickly access properties of the road feature side lines and links as the vehicle
njoves.

Flgure 9 shows the configurations of RoadBeltElement and IntersectionBelt.

Al RoadBeltElement consists of two RoadBeltSideLines, two RoadBeltTerminalLines| and a
RpadBeltElementLink. The physical domain of a RoadBeltElement is defined by property data of
RpadBeltSideLines and RoadBeltTerminalLines.

A

RoadBeltElementLink is a feature that corresponds to the geometry data of a RoadBeltElement when
itlis’degenerated by means of mathematical morphology transformations.

The first RoadBeltSideLine represents the right-side line with reference to the forward direction of
RoadBeltElement while the second RoadBeltSideLine represents the left side line. The direction of the
RoadBeltElement is determined by a pair of RoadBeltTerminalLines. The first RoadBeltTerminalLine
represents the origin of the forward direction of RoadBeltElement and the second RoadBeltTerminalLine
represents the destination.

The starting point of a RoadBeltElementLink is referred to as "the first point" and is located on the first
RoadBeltTerminalLine and the ending point of each RoadBeltElementLine is referred to as "the second
point" and is located on the second RoadBeltTerminalLine.

©1S0 2023 - All rights reserved 13
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RoadBeltElements and IntersectionBelts are connected by their respective TerminalLines.

A

RoadBeltElement should be connected to a pair of IntersectionBelts, but a RoadBeltElement connected

to the same IntersectionBelt, i.e., a circular RoadBeltElement, shall not be permitted.

An IntersectionBelt is distinguished as either a basic belt type or thin belt type according to the area
of an intersection. A configuration example of a thin belt type IntersectionBelt is shown in Figure 9 d).

An IntersectionBelt thatis connected to the first RoadBeltTerminalLine of a RoadBeltElement is referred
to as the first IntersectionBelt for that RoadBeltElement. When another IntersectionBelt connected the
RoadBeltElement is referred to as the second IntersectionBelt for that RoadBeltElement. The forward

directioff of a RoadBeltElement is specilied as the direction from the first RoadBeltTerminalLif
moving oward the second RoadBeltTerminalLine.

The trafffic direction in the real world can be defined with reference to the directionvof t}

RoadBel{Element. The traffic flow direction identified by key element “1”, illustrated in Figure 9 4

is opposite to the belt direction. The traffic flow direction identified by key element,“2”is the san
direction as the belt direction.

Direction of RoadBeltElement
Direction of sideline
Second RoadBeltSideline

—
RoadBe¢ltElement
RoadBgltElementLink IntersectionConnectionPoint
- —_
1**point of 2

RopdBeltTerminalLne

Second RoadBeltTerminalline

First RoadBeltSideline
1% ppint of RoadBeltSideline

IntersectionConnectionPoint

a) RoadBeltElement b) IntrsectionBelt (basic type) with Intersec-

tionBelt
IntersectionBeltTerminalLine

InterseetionBeltLink

N
: Intersection

' Connection
7 Point

IntersectionBeltSideline
IntersectionBelt

4 3
IntersectionConnectionPoint

tionConnectionPoints defined inside Intersect

1S

S

1

c) IntersectionBelt (basic type) without Inter- d) Intersectionbelt (thin type)
sectionConnectionPoints defined inside Inter-
sectionBelt

Key

1-5 traffic flow direction

Figure 9 — RoadBeltElement and IntersectionBelt with relevant features defined in
RoadBeltNetwork package

14 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=a10123af47d75752667e5a48a8de2edd

ISO/TS 22726-1:2023(E)

IntersectionBeltSideLines and IntersectionBeltTerminalLines are connected in a counterclockwise

chain and can be specified by the sequence number.

An IntersectionBeltLink is a feature that represents a linear representation generated by the
degeneration of the Intersection Belt and is equivalent to a link in a linear network model. The

degeneration is carried out by means of a mathematical morphology transformation.

An IntersectionConnectionPoint can be defined inside an IntersectionBelt. Figure 9 b) and Figure 9 c)

illustrate examples of two distinct definitions of an IntersectionBeltLink depending on wheth
the IntersectionConnectionPoints are defined inside the IntersectionBelt.

The traffic direction inside an IntersectionBelt can be defined by the traffic flow direction {4

tdrminal lines of the IntersectionBelt. The traffic flow direction identified by key element“3”, il
ir] Figure 9 b) and Figure 9 c), is entering into the IntersectionBelt. The traffic flow-direction i
b} key element “4” is exiting from the IntersectionBelt. The traffic flow direction identified by
bldirectional, meaning both entering and exiting flows to the IntersectionBelts

In implementations of ADS applications, the traffic flow direction of‘the carriageway s}
siecified with reference to the direction of the RoadBeltElement. Figure\10 describes an exam
nfiguration of the traffic flow direction and the direction of Road BeltElement.

I1} a one-way road, illustrated in Figure 10 a), when the traffic flow~direction is in the same dir
the RoadBeltElement, it should be referred to as "forward diréction".

Cpnversely traffic flow direction opposite to the direction of the RoadBeltElement should be re
as$ "reverse direction".

NPTE1  Specifically, the traffic flow direction identified by key element “1” illustrated in Figur
defined as the forward direction, key element “A;” with reference to the direction of key element “A”. ']

k¢y element “B”.

I a two-way road illustrated in Figure 10 b), the traffic flow direction should be referry
bidirectional. Each traffic flow dirfection is identifiable with reference to the directio
RpadBeltElement.

NPTE 2  Specifically, the traffic\flow direction in a two-way carriageway, identified by both key elemg
key element “2”, Figure 10 b), is specified as bidirectional (key element "C;,"). The traffic flow direction

direction of key “C”.

er or not

ntering/

exiting) with reference to the RoadBeltElementLink located on the IntersectionConnectionPoint on the

ustrated
dentified
key “5” is

hould be
ble of the

pection as

ferred to

e 10 a) is
he traffic

djrection key element “1” is specified as the reverse-direction, key element “B;” with reference to the direction of

ed to as
n of the

ent “1”and
identified

by key element “1” or key element “2” is identifiable as the forward or reverse direction with referefce to the
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IntersectionBelt IntersectionBelt
A B C
A1 / B1 C12
— é ceccceed e
Direction of RoadBeltElement  Direction of RoadBeltElement Direction of RoadBeltElement
1 - 1 .
h 2
a) One-way road b) Two-way road
Key
1 and 2 traffic flow direction in the real world

A,Band[C RoadBeltElement

A4, By, anfd C;,description of the traffic flow direction specified with refébence to the direction of Roa

Figure[10 — Relation between the traffic flow direction and the direction of RoadBeltElement

BeltElement

When exjisting on the same vertical level, an IntersectionBelt should not overlap any IntersectionBel
and any| RoadBeltElements. A RoadBeltElement can'‘overlap with adjacent RoadBeltElements f

branchirlg or merging.

7.3.2.2 | RoadBeltNetwork

RoadBel{Network class is a class that may be instantiated and represents a branch class having on
three COJUpOSitiOH relationships and used for expressing the hierarchical model.

Table 2

efines the details of the’'RoadBeltNetwork class.

Table 2 — RoadBeltNetwork class

H-

[S
pr

y

Class<<featureType>>:RoadBeltNetwork

Definititln Dataset representing the road network which consists of the datasets of the road
belt element, intersection belt and road belt section.
. Definition
Role/Attribute name — -
Value type | Multiplicity | Stereotypes |N ote/Constraint

role: RoadBeltElement

Specitles data 1n a road belt element belonging to the road belt network.

RoadBeltElement | [0..%] | |Composition relationship

role: IntersectionBelt

Specifies data in an intersection belt belonging to the road belt network.

IntersectionBelt | [0..%] | |Composition relationship

role: RoadBeltSection

Specifies data in a road belt section belonging to the road belt network.

RoadBeltSection | [0..%] | |C0mposition relationship

7.3.2.3 IntersectionAnchorPosition

IntersectionAnchorPosition is defined on IntersectionBeltSideLines and IntersectionBeltTerminalLines
depending on the position of a projection point of RoadStructureAndEquipment.

16
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Table 3 defines the details of IntersectionAnchorPosition class.

Table 3 — IntersectionAnchorPosition class

Class<<featureType>>: IntersectionAnchorPosition
s Feature that represents the anchor position used to relate road structures and

Definition . ; : .

road equipment with the intersection belt.
. Definition

Role/Attribute name —— -
Value type | Multiplicity |Stereotypes | Note/Constraint
Specifies a road structure or a piece of road equipment data linked with-the inter-
section anchor position.

rple: RSE RoadS AndE

oadstructureAndk- [1.%] Association relationship

quipment
Distance from the first point of the intersection belt termirfal line or the intersec-

distanceTol AP tion belt side line to the intersection anchor position.
Length | [1] | |

. Coordinates of the intersection anchor position.

cpordinateOfIAP - —

DirectPosition | [1] | |
) ) Anchoring information of the road structure‘or a piece of road equipment].

anchoringlnformation - -

AnchoringInformation | [1.%] | |

713.2.4 IntersectionBelt

IntersectionBelt does not contain geometry . data because IntersectionBeltSideLines and
IntersectionBeltTerminalLines contain geometry,data.
Thble 4 defines the details of the IntersectionBelt class.
Table‘4— IntersectionBelt class
(lass<<featureType>>: IntersectionBelt
C Road belt feature which represents the intersecting part of a road where ong road is
Definition - >
splitinte two or more roads or where roads merge into one road, or a roundabout.
. Definition
Role/Attribute name — -
Value type | Multiplicity | Stereotypes | Note/Constraint
le: RBE Specifies a road belt element connected to the intersection belt.
rple:
RoadBeltElement | [1.%] | |Association relafionship
le RBS Specifies a road belt section including the intersection belt.
rple
RoadBeltSection | [0..%] | |Association relafionship
Specifies a lane block located in the intersection belt.
rple: I'B iti ion-
LaneBlock [0.7] i rondovedyal "
ship-ferdered]
le: IBL Specifies an intersection belt link existing in the intersection belt.
role:
IntersectionBeltLink | [0.%] | |Composition relationship
le: [BSd Specifies an intersection belt side line in the intersection belt.
role:
IntersectionBeltSideLine | [0..%] | |Composition relationship

a  The order of LaneBlock is counted by the sequence of IntersectionBeltTerminalLine for grouping by connected ingress
(or egress) RoadBeltElement.

b The intersection name can be different for each approach road at the intersection. In such cases, the intersection names
are given in each IntersectionBeltTerminalLine.

© IS0 2023 - All rights reserved
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Table 4 (continued)
Specifies an intersection belt terminal line in the intersection belt.
role: IBTr i inal-
Ir}tersectlonBeltTremlnal [0..%] Composition relationship
Line
Specifies an intersection anchor position located in the intersection belt.
role: AP i i-
i?c')cﬁrsectlonAnchorPom [0..%] Composition relationship
. ) Type of an intersection.
intersectionType -
IntersectionTypeEnum  [[1] | |
intersectionNational- Class of an intersection based on a national classification.
Class RoadNationalClassList | [0..1] | |
. i Name of the intersection.
intersectfionName -
CharacterString | [0..1] | |b
) ) Central point of the intersection belt.
represenftativePoint - —
DirectPosition | [0.1] | |
a  The ofder of LaneBlock is counted by the sequence of IntersectionBeltTerminalLine for grouping by connected ingregs
(or egresd) RoadBeltElement.
b The iptersection name can be different for each approach road at the intersection. Ihisuch cases, the intersection namds
are given |n each IntersectionBeltTerminalLine.
7.3.2.5 | IntersectionBeltLink
Both ends of an IntersectionBeltLink should be located at the IntersectionConnectionPoint defined gn
the IntersectionBeltTerminalLine.
If the InfersectionConnectionPoints are defined within the IntersectionBelt, the IntersectionBeltLink
can be located at these inner IntersectionConnectienPoints.
In the ¢ase that an IntersectionBeltLink«can be equivalent to an IntersectionLink defined In
RoadNetwork package, an IntersectionBelthirik can be associated with an IntersectionLink.
An IntergectionConnectionPoint located.at the starting point of the IntersectionBeltLink is designatgd
as the fifst IntersectionConnectionPoint, and an IntersectionConnectionPoint located at the end point
of the IntersectionBeltLink is degsignated as the second IntersectionConnectionPoint.

Table 5 defines the details of the IntersectionBeltLink class.

Table 5 — IntersectionBeltLink class

Class<<featureTypes>: IntersectionBeltLink

Definitiln

Feature that represents a linear representation generated by the degeneracy of th
intersection belt equivalent to a link in a linear network model in an intersection.

9%

Definition

Role/Attribute ramme

Value type |Multiplicity Stereotypes |Note/Constraint

Specifies the first and the second intersection connection points connected to the
intersection belt link.

role: ICP - - . ; ;
IntersectionConnection- 2] Association relationship
Point {ordered}

o ) Direction of traffic flow of the intersection belt link.

trafficDirection

TrafficDirectionEnum | [1] | |
) Length of the intersection belt link shape.

linkLength
Length | [0..1] | |

18 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=a10123af47d75752667e5a48a8de2edd

ISO/TS 22726-1:2023(E)

Table 5 (continued)
) ) Estimated travel time for passing through the intersection belt link.
linkTravelTime -
TimeMeasure | [0..%] | |
i Geometry data of the intersection belt link.
linkShapeData -
LineData | [1] | |
7.3.2.6 IntersectionBeltSideLine

p—

1]
d
chain.

Thble 6 defines the details of the IntersectionBeltSideLine class.

Table 6 — IntersectionBeltSideLine class

tersectionbeltdideLines and IntersectionbeltlerminallLines are chained In a Counterc;ockwise

rection. Therefore, the start point of an IntersectionBeltSideLine is located at the starting side of the

0o

lass<<featureType>>: IntersectionBeltSideLine

Definition Feature which represents the side line of an intersegtion belt.
. Definition
Role/Attribute name — -
Value type | Multiplicity | Stereotypes | Note/Constraint
Specifies an intersection anchor position en the intersection belt side line.
rple: [AP i -
Ipt_ersectlonAnchorPo [0..%] Composition relgtionship
sition
Geometry data of the intersection belt side line.
shapeData -
LineData | [1 | |
Sequence number of anrintersection belt side line that is comprised in the intersec-
sequenceNumber tion belt outline. This\number is defined in a counterclockwise direction.
Integer | [1] | |
7|3.2.7 IntersectionBeltTerminalLine
InitersectionBeltSideLines and» IntersectionBeltTerminalLines are chained in a counterclockwise

the chain.

hble 7 defines the détails of the RoadBeltTerminalLine class.

Table 7 — IntersectionBeltTerminalLine class

rection. Therefore, the start point of an IntersectionBeltTerminalLine is located at the starting side of

(lass<<featureType>>: IntersectionBeltTerminalLine
Definition Feature which represents the terminal line of an intersection belt.
. ) Definition
Value type | Multiplicity |Stereotypes | Note/Constraint
Specifies an intersection connection point that exists on the intersection belt termi-
role: ICP nal line. .
i?(':s;soei;ttlonCOnnec- [1.%] Composition relationship
_ Specifies a road belt terminal line connected to the intersection belt terminal line.
role: RETr RoadBeltTerminalLine | [1.%] Association relationship
Specifies an intersection anchor position on the intersection belt terminal line.
role: IAP Isriltti((e)r;lsectionAnchorPo- [0.%] Composition relationship

© IS0 2023 - All rights reserved
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Table 7 (continued)

Geometry data of the intersection belt terminal line.
LineData | [1] | |

Sequence number of an intersection belt terminal line that is part of the intersection
sequenceNumber belt outline. This number is defined in a counterclockwise direction.

Integer | [1] | |
Usual name of an intersection based on the road entering the intersection.
CharacterString | [0..1] | |

shapeData

intersectionName

7.3.2.8 | IntersectionConnectionPoint

An InterpectionConnectionPoint is defined on an IntersectionBeltTerminalLine of an IntersectionBdlt
for repre¢senting the connection between a RoadBeltElementLink and an IntersectignBeltLink. A
IntersecfionConnectionPoint can be defined within an IntersectionBelt for representingithe connectid
between| IntersectionBeltLinks. The location of an IntersectionConnectionPoint ¢anbe specified 1
degenerdting the IntersectionBeltTerminalLine into a point geometry.

< B 5

Table 8 defines the details of the IntersectionConnectionPoint class.

Table 8 — IntersectionConnectionPoint class

Class<<featureType>>: IntersectionConnectionPoint

Feature that represents a connection point joining a road belt element link to an inter
Definition section belt link or adjoining road belt element links, or that connects an intersection
belt link to adjoining road belt element links or other intersection belt links.

. Definition

Role/Attribute name — -

Value type | Multiplicity | Stereotypes | Note/Constraint
le: IBL Specifies an intersection belt Iink connected to the intersection connection point.

role:
IntersectionBeltLink | [0.#] | |Association relationship
Specifies a road belt elemient link connected to the intersection connection point.

role: RBHL

RoadBeltElementLink | [0.%] | |Association relationship

Specifies anotherintersection connection point in the same intersection, connected tq
role: conhectedOther- |the intersection connection point.

ICP InterseetionConnec-

tionPom [0.%] Association relationship

Pdsition category where the intersection connection point exists.
iCPPositionCategory I¢PPositionCategoryE-

num (1
) Coordinates of the intersection connection point.
coordinatesOfICP - —
DirectPosition | 1]
Distance from the first point of the intersection belt terminal line where this intersec;
i tIon connection poInt 1s located.
distanceTolCP

If ICPPositionCategory is an
Length [0..1] ‘internalPoint’, it is omitted.

IntersectionConnectionPoint ensures the linear network connectivity between a RoadBeltElementLink
and an IntersectionBeltLink, between RoadBeltElementLinks, and between IntersectionBeltLinks by
specifying the association. An IntersectionConnectionPoint should have at least one association with
either RoadBeltElementLink or IntersectionBeltLink.

When creating networks without IntersectionBeltLink inside IntersectionBelt, the linear network
connectivity inside the IntersectionBelt can be provided by means of the association (“Role name:
connectedOtherICP”).
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The association “Role name: connectedOtherICP” implies a direct network connection from the current
IntersectionConnectionPoint to other IntersectionConnectionPoints specified by the association role.

7.3.2.9 LaneBlock

An Individual LaneBlock is associated to either a RoadBeltElement or an IntersectionBelt.

A LaneBlock in relation to RoadBeltElement provides information on a group of LaneBeltElement
defined in an entire RoadBeltElement. RoadBeltElement or a segment thereof. A RoadBeltElement can

be semantically partitioned at the following locations:

where a RoadBeltElement connects to an IntersectionBelt (i.e. terminal line of RoadBeltEl
— where the number of lanes begins to increase (or decrease);

— where the number of lanes finishes to increase (or decrease);

EXAMPLE A junction (branching/merging), the beginning (or end) gf.the narrowing (or wig
the road width, the border of freely accessible area in front of (or behind]the tollgate, etc.

— where an important characteristic change of RoadBeltElement regarding lanes is complet(

LaneBeltElement should be defined inside each segment wher*RoadBeltElement is divided into
s¢gments by above conditions. This means inevitably that)RoadBeltElement can be segmentd
fqllowing characteristics based on the composition of a LraneBeltElement:

— invariable in the number of lanes;
—+ homogeneous; and/or

altered by either branching, merging, narrowing or widening.

shown in Figure 11 a). LS11 is defined between the terminal line of RBEO1 and the location W
niimber of lanes begins to increase’(or the point where the decreasing number of lanes is cor
LP12 is defined in the segment.where the characteristic of the RoadBeltElement changes, e.g.
wjidth changes, and the lane,is widening (or narrowing). LS13 is defined between the tern]
of RBEO1 and the locatign;where the road width change is complete (or begins). A LaneBlo
RpadBeltElement can beydefined for each traffic flow direction.
A
d
0

LaneBlock in relation to an IntersectionBelt provides information on a group of LaneBelt
pfined inside the IntersectionBelt. All LaneBeltElements inside an IntersectionBelt can be d
he LaneBlogks.or a group of LaneBeltElements for each ingress (or egress) RoadBeltElement c
tq the IntefsectionBeltTerminalLine can be defined as one LaneBlock.

bment);

— where an important characteristic change of a RoadBeltElement regardifig'fanes begins and ends;

ening) of

bd.

multiple
d by the

Three examples of a LaneBlock (LS11,_LS12 and LS13) in relation to RoadBeltElement (RBEO1) are

rhere the
npleted).
the road
inal line
ck in the

Flements
bfined as
nnected

Aph example of LaneBlock (LB21) in relation to an IntersectionBelt (IB11) is shown in Figul
LB21,is defined as a group of four LaneBeltElements (i.e. LBE51, LBE52, LBE53 and LBE54) r
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b) LaneBlock for IntersectionBelt

Figure 11 — Example. of LaneBlock for RoadBeltElement and IntersectionBelt

Table 9 defines the details-of the LaneBlock class.

Table 9 — LaneBlock class

Class<<featureType>>: LaneBlock

Definiti+n Feature which represents a group of lane belt elements in a defined area, either a
whole road belt element, a segment of road belt element, or whole intersection belt.

. Definition

Role/Attribute name — -

Value type |Mult1pllc1ty |Stere0types |N0te/Constra1nt
le: LBE Specifies a lane belt element belonging to the lane block.

role:
LaneBeltElement | [1.%] | |Association relationship
Type of lane block where either a road or intersection exists.

laneBlockType
LaneBlockTypeEnum | [1] | |
The number of lanes in the lane block.

numberOfLane
Integer | [1] | |
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Table 9 (continued)
Properties of a lane block that exists in a road belt element.
laneBlockInRBE i .
LaneBlockInRBE [0.1] it occurs when LaneBlock

Type is “in RBE”

and used for grouping lane belt elements in an intersection belt.

Identifier of an intersection belt terminal line, specified as either ingress or egress,

idOfIntersectionBelt- -
TerminalLine it occurs when Lane-
ID [0..1] Block Type is “ingress” or
"pgrch"

3.2.10 RoadAnchorPosition

he RoadAnchorPosition for a RoadBeltElement is located on a RoadBeltSiddg

Fojection point or a Projection line of a RoadStructureAndEquipment class.

hble 10 defines the details of RoadAnchorPosition class.

Table 10 — RoadAnchorPosition class

7
T
RpadBeltTerminalLine, and/or a RoadBeltElementLink depending on the location of either the
P
T;

Line, a

(lass<<featureType>>: RoadAnchorPosition

Feature which represents the anchor pgsition to associate road structure or

Definition road equipment with the road belt element.

h piece of

Definition

Lol

ole/Attribute name —&0 -
Value type |Mult1pllc1ty Stereotypes |N0te/Constra1nt

Specifies a road structure or.a piece of road equipment associated to the roag
position.

| anchor

rple: RSE
RoadStructureAndE-

quipment [1..%] Association relatio

nship

Distance from the first point of the road belt side line, road belt terminal line
distanceToRAP belt elementlink to the anchor position.

orroad

Length | [1] | |

Coordinates of the road anchor position.

cpordinateOfRAP -
PointData | [1] | |

Anchoring information of the road structure and/or a piece of road equipment.

anchoringlnformation

Anchoringlnformation | [1.74] | |

3.2.11 RoadBeltElement

RoadBeltElement has no geometry data for the defining area, because a RoadBeltSideLi

he and a

7
A
RpadBeltTerminalLine have geometry data.
T

hble 11 defines the details of the RoadBeltElement class

Table 11 — RoadBeltElement class

Class<<featureType>>: RoadBeltElement

Definition used for the movement of vehicles.

Road belt feature which represents a part of a road, excluding intersections, which is

a  The order of LaneBlock is counted from first terminal line of RBE.

b The order of RoadBeltSegment is counted from first terminal line of RBE.

line.

¢ The order of RoadAnchorPosition is counted by order of BeltLineCategory of line and the distance from first point of its

© IS0 2023 - All rights reserved
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Table 11 (continued)
Role/Attribut Definition
ole ribute name
Value type |Multiplicity |Stereotypes |N0te/Constraint
Specifies the first or the second intersection belt connected to the road belt element.
role: IB iati i i
IntersectionBelt [2] ﬁ)srs(;)ec;gg}on relationship
le: RBS Specifies a road belt section that includes the road belt element.
role:
RoadBeltSection | [0..*] | IAssociation relationship
Specifies a lane block located in a road belt element.
role: LB Composition relationshi
LaneBlock [1.%] {ordgred} a b
1 lao0ingRBE Specifies an adjacent road belt element overlapping the road belt element-
role: overlappin
Pping RoadBeltElement | [0..*] | |Association relationship
le: RBAL Specifies a road belt element link of the road belt element.
role:
RoadBeltElementLink | [0.1] | |C0mposition relationship
Specifies a road belt side line belonging to the road belt elément.
role: RBYd iti i i
RoadBeltSideLine [2] ?c?rrgg::ét}lon relationship
Specifies a road belt terminal lines of the road belt’element.
role: RBIr iti i i
RoadBeltTerminalLine |[2] g(?rrggfs(lit}lon relationship
Specifies a road belt segment located in the road belt element.
role: RBS iti i i
6 RoadBeltSegment [0.%] g(?rn(;g:esét}lgn relationship
Specifies a road anchor positigndocated on the road belt element.
role: RAJ iti i i
RoadAnchorPosition fO-*] g’r‘gé’r‘):ét}“j“ relationship
| Class of a road based-orr a national classification.
roadNatipnalClass - -
RoadNationalClassList | [0..1] | |
Code represefting the form of way.
formOfWay )
FormOfWayList | [0.1] | |
Length between the first and second terminal line along a central line.
length
Leiigth [1] | |
o ) Direction of traffic flow of the road belt element.
trafficDifection — -
TrafficDirectionEnum | [1] | |
Category of a specific area where a road exists.
areaTypdq - "
AreaTypeList | [0..*] | |
a  The ofderjof LaneBlock is counted from first terminal line of RBE.

b The order of RoadBeltSegment is counted from first terminal line of RBE.

¢ The order of RoadAnchorPosition is counted by order of BeltLineCategory of line and the distance from first point of its
line.

7.3.2.12 RoadBeltElementLink

RoadBeltElementLink should be located between IntersectionConnectionPoints located on the
IntersectionTerminalLine of the adjoining IntersectionBelt.

The direction of a RoadBeltElementLink should be in the same direction as the RoadBeltElement.
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Line geometry of a RoadBeltElementLink can be specified by degenerating a RoadBeltElement into a
line geometry.

An IntersectionConnectionPoint is located at the starting point of a RoadBeltElementLink and is
designated as the first IntersectionConnectionPoint. The IntersectionConnectionPoint located at the
end point of a RoadBeltElementLink is designated as the second IntersectionConnectionPoint.

Table 12 defines the details of the RoadBeltElementLink class.

Table 12 — RoadBeltElementLink class

(lass<<featureType>>: RoadBeltElementLink

Feature which represents a linear representation generated by the degenerdcy of

Definition road belt element, which is equivalent to the link of a linear netwotk model.

Definition

> ol

ole/Attribute name — -
Value type |Mult1p11c1ty Stereotypes |Note/Constra1nt

Specifies the first or the second intersection connection points connected to|the road
belt element link.

rple: ICP - - . ] ;
IntersectionConnection- 2] Association relationship
Point {ordered}
Specifies a road anchor position on the road-belt element link.

rple: RAP

RoadAnchorPosition | [0..%] | |Composition relationship

Direction of traffic flow of the road belt'element link.
TrafficDirectionEnum | [1] | |
Length of the line shape of therpoad belt element link.
Length |[01] | |
Estimated travel time for‘passing through the link.
TimeMeasure | [0.1] | |
Geometry data of the road belt element link.

LineData | [1] | |

trafficDirection

—

nkLength

linkTravelTime

linkShapeData

3.2.13 RoadBeltSection

RoadBeltSection is a dataset which represents one route such as an avenue/street or a detour and
here RoadBeltElements-and IntersectionBelts are located in series.

bth ends of a ReadBeltSection should be IntersectionBelts. All RoadBeltElements that cdgmpose a
padBeltSection.shall support appropriate traffic direction of the RoadBeltSection to enable continuity
[ flow of traffic from start to end of the RoadBeltSection. If traffic direction does not sugport the
pw throgghout the RoadBeltElement, the RoadBeltElement shall not be adopted in the configuration
" the ReadBeltSection. If the traffic direction of the RoadBeltSection is bidirectional, all conpstituent
padBeltElements should be bidirectional.

- oo T™W = N

Dle 15 derines the detalls oI the koadbeltsection class.

Table 13 — RoadBeltSection class

Class<<featureType>>: RoadBeltSection

a2 The order of RoadBeltElement is counted from the starting RBE because RoadBeltSection consists of a sequence of IBs
and RBEs.

b The order of IntersectionBelt is counted from the starting IB because RoadBeltSection consists of a sequence of IBs and
RBEs.

¢ If the traffic direction of all RoadBeltElements is bidirectional, the traffic direction of RoadBeltSection is defined as
bidirectional.
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Table 13 (continued)

s Feature that represents a route or a diversion to which road belt elements and inter-
Definition .
section belts belong.
. Definition
Role/Attribute name — -
Value type | Multiplicity |Stereotypes | Note/Constraint
Specifies an intersection belt comprising the road belt section.
role: IB iati i i
IntersectionBelt [2.4] Association relationship
{ordered} 2
Specifies a road belt element comprising the road belt section.
role: RBH iati i i
RoadBeltElement [1.4] ASSOClatlolr)l relationship
{ordered}
Category of the road belt section.
rBSCategory -
RBSCategoryList | [1] |
Passable direction of the road belt section. Direction is forward whentravel from the
first intersection to the last intersection can be passed, reversewhen travel from the
trafficDifection last intersection to the first intersection can be passed, and bidiréctional when both
can be passed.
TrafficDirectionEnum | [1] | |C
o Description of category of the road belt section.
categorypPescription -
CharacterString | [0.%] | |
leneth Length from the start intersection to the last iatersection.
en
8 Length | 1] | |
a2 The ofder of RoadBeltElement is counted from the starting RBE béeause RoadBeltSection consists of a sequence of I§s
and RBEs
b The ofder of IntersectionBelt is counted from the starting [B-hécause RoadBeltSection consists of a sequence of IBs anld
RBEs.
¢ If the|traffic direction of all RoadBeltElements is bidibectional, the traffic direction of RoadBeltSection is defined ds
bidirectiopal.
7.3.2.14| RoadBeltSegment

A RoadBeltSegment is either a segmeént area of RoadBeltElement surrounded by two partition ling

(transve
part of R
partition

The first]
start poi

Table 14

rsals) and two side lin€s 01 a partition line located in a RoadBeltElement. The side line is
oadBeltSideLine so lifte shape data is omitted to avoid duplication with RoadBeltSideLine. T}

line is a straight line jointing two points on RoadBeltSideLine on both sides so line shape dat
is end pdjints only. Therefene, the shape of RoadBeltSegment is represented by either two or four poin{]

partition lineis/located at the starting side of the orientation of the RoadBeltElement and t}
ht of the partition line is located at the first RoadBeltSideLine.

defines:the details of RoadBeltSegment class.

LS

a
S
a

g

\e

Table 14 — RoadBeltSegment class

Class<<featureType>>: RoadBeltSegment

Definition

Feature that represents a part (possibly of zero-length) of a road belt element that is
distinct from other parts with respect to a particular characteristic.

Attribute name

Definition

Value type |Multiplicity |Stere0types |Note/Constraint

hasSegm

Indicates if the road belt segment has a length (true) or is zero-length (false).

entLength

Boolean | [1] |{true: section, false: transversal}

b Ifthe

a  Ifsegment type is aline, End partition line does not exist.

segment characteristic applies with full width of RoadBeltElement. The item ‘validatedSide’ is null.
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Table 14 (continued)

startPointOfFirstParti-
tionLine

Coordinates of the start point of the first partition line that is located on the first road
belt side line.

PointData | [1] | |

endPointOfFirstParti-
tionLine

Coordinates of the end point of the first partition line that is located on the second
road belt side line.

PointData | [1] | |

linearLocationForStart-

Distance along first road belt side line from the first point of that road belt side line to

OintOTFirstPartition- | tIIE Start poimt of the firstpartition tine.
Line Length | [1] | |
linearLocationForEnd- |Distance along second road belt side line from the first point of that road belfside line
HointOfFirstPartition- |to the end point of the first partition line.
Line Length | [1] | |
) Coordinates of the start point of the second partition line that'is located on the first
ste}rtPollntOfSecondPar- road belt side line.
titionLine -
PointData | [0..1] | |a
) Coordinates of the end point of the second partition line that is located on th¢ second
endPointOfSecondPar- | 1454 belt side line.
tJtionLine -
PointData | [0..1] | |a
linearLocationForStart- | Distance along first road belt side line fre the first point of that road belt sigle line to
HointOfSecondParti- the start point of the second partition}ine.
tlonLine Length |[0..1] | |
linearLocationForEnd- |Distance along second road belt side line from the first point of that road belffside line
HointOfSecondParti- to the end point of the second partition line.
tlonLine Length |[0..1] | |
Distinction of the side\lifie when applying the segment properties to a portion of road
. ) belt element on either the first or second road belt side line side.
vjalidatedSide —— —
SideLineDistinctionE- b
[0..1]
num
) Propertiesof the road design.
rpadDesignProperty -
RoadBesignProperty |[0..*]
Properties of the road management used in an ADS.
rpadManagementProp-
drty RoadManagementProp- [0.%]
erty "
rbadTrafficControl- Properties of the lane traffic control used in an ADS.
Rroperty RoadDesignProperty | [0..4]
al  If segmént'type is a line, End partition line does not exist.
bl If the'segment characteristic applies with full width of RoadBeltElement. The item ‘validatedSide’ is null.
713.2.15 RoadBeltSideLine

Table 15 defines the details of RoadBeltSideLine class.

Table 15 — RoadBeltSideLine class

Class<<featureType>>: RoadBeltSideLine

Definition

Feature that represents properties of a side line of a road belt element. The first
point of the road belt side line is located at the first road belt terminal line.

point of RBSSg.

a  The order of RoadBeltSideLineSegment is counted by the distance from the first point of RoadBeltSideLine to start

© IS0 2023 - All rights reserved
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Table 15 (continued)

. Definition

Role/Attribute name —— -

Value type |Mult1p11c1ty |Stere0types |N0te/Constra1nt
le: RAP Specifies a road anchor position located on the road belt side line.

role:
RoadAnchorPosition | [0.%] | |C0mposition relationship
Specifies a road belt side line segment belonging to the road belt side line.

role: RBSSg RoadBeltSideLineSeg- [0.7] Composition relationship
ment =~

Id 1 b
WIUCTCUy

sideLineDistinction

Distinction that identifies the first or the second side line.

SideLineDistinctionE- [1]
num

number(QfLaneBlock

The number of lane block on the road belt side line.

Integer | [0..1] | |
berdfrRBS The number of the road belt segment located on the road belt sidedine.
number
g Integer | [0..1] | |

outgoing[ransferPossi-
bility

Transfer possibility of outgoing direction across a side ine/of a road belt element.
TransferPossibilityEnum | [0..1] | |

incomingTransferPossi-
bility

Transfer possibility of incoming direction across'a side line of a road belt element.
TransferPossibilityEnum | [0..1] | |

includingRoadShoulder

Indicates if a road shoulder is included (trite) or not (false) in a road belt element.

Boolean |[1] |{true: include / false: not include}

sideLine$hapeData

Geometry data of the road belt sidé{ine.
LineData | [1] | |

point of RBSSg.

a2 The drder of RoadBeltSideLineSegment is counted by the distance from the first point of RoadBeltSideLine to start

7.3.2.16| RoadBeltSideLineSegment

Table 16|defines the details of the RoadBeltSideLineSegment class.

Table)16 — RoadBeltSideLineSegment class

Class<<featureType>>: RoadBeltSideLineSegment

Definiti¢n Feature which represents the properties of a specific portion of road belt side line.
Definition

Attribute name — -
Value type |Mult1pllc1ty | Stereotypes | Note/Constraint

distanceToFirstBorder

Distance from the first point of the road belt side line to the start point of the road
belt side line segment.

Length | [1] | |

distanceToSecondBor-
der

Distance from the first point of the road belt side line to the end point of the road belt
side line segment.

Length | [0..1] | |

outgoingTransferPossi-
bility

Transfer possibility of outgoing direction of the side line segment.

TransferPossibilityE- [0..1]

num
) ) Transfer possibility of incoming direction of the side line segment.
incomingTransferPos- —
sibility TransferPossibilityE- [0.1]
num "
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7.3.2.17 RoadBeltTerminalLine

Table 17 defines the details of the RoadBeltTerminalLine class.

Table 17 — RoadBeltTerminalLine class

Class<<featureType>>: RoadBeltTerminalLine
Definition Feature which represents the terminal line of road belt element. A start point of the
road belt terminal line is located at the first road belt side line.
o ie:
Role/Attribute name i —— -
Value type |Mult1p11c1ty Stereotypes |N0te/C0nstra1nt
Specifies an intersection belt terminal line connected to a road belt terminal [ine.
rple: IBTr i i-
Inter.sectlonBeltTerml [1.%] Compasition relatignship
nalLine
le: RAP Specifies a road anchor position on the road belt terminal line.
rple:
RoadAnchorPosition | [0.%] Cemposition relatignship
) ) o Distinction that identifies the first or the second terminal line.
terminalLineDistinc- - - —
tlon TermlnalLlneDlstlnc- [1]
tion Enum
Category of the terminal line.
tprminalLineCategory |TerminalLineCatego- 1]
ryEnum
Geometry data of the road belt terniinal line.
shapeData -
LineData | [1]
7|3.2.18 RoadBeltFeatureProperty package

3.2.18.1 General

© IS0 2023 - All rights reserved

padBeltFeatureProperty package'contains the properties for road belt feature classes belonfging to a
padBeltNetwork. Figure 12 shows’a class diagram of RoadBeltFeatureProperty.

he RoadBeltFeatureProperty' package contains a RoadBeltSegmentProperty package defining the
roperties of the RoadBeltSegment feature.
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«DataType»
AnchoringInformation

«DataType»
LaneBlockInRBE

«CodeList»
FormOfWayList

+ projectonLineSeqNo: Integer([0..1]

+ projectonPointSeqNo: Integer [0..1]

+ anchoringType: AnchoringTypeEnum
+ featureExistenceCateory: FeatureExistenceCategoryEnum
+ distanceBetweenAPAndRP: Length

+ laneBlockTrafficDirection: TrafficDirectionEnum
+ laneBlockLocationType: LaneBlockLocationTypeEnum
+ startPointFirstPartition: PointData [0..1]

+ endPointFirstPartition: PointData [0..1]

+ startPointFirstPartitionDistance: Length[0..1]

+ endPointFirstPartitionDistance: Length [0..1]

+ startPointSecondPartition: PointData [0..1]

+ endPointSecondPartition: PointData [0..1]

+ startPointSecondPartitionDistance: Length[0..1]
+ endPointSecondPartitionDistance: Length [0..1]
+ isContainingOverlappedLanes: Boolean

+motorway = 1

+ multipleCarriageway = 2

+ singleCarriageway = 3

+ trafficSquare = 4

+ enclosedTrafficArea = 5

+ slipRoad = 6

+ serviceRoad = 7

+ entranceExitRoadForParking = 8
+ entranceExitRoadForServiceAndPOls = 9
+ escapeRoad =10

+ pedestrianZone = 11

«CodeList» «CodeList» «enumeration» «enumeration» «enumeration»
RoadNatonalClassList RBSCategoryList AnchoringTypeEnum AreaTypelList BeltLineCategoryEnum
+ theFirstClapsRoad = 1 + referenceRoute = 1 point=1 inNationalPark = 1 firstSidelines 1
+ theSecond{lassRoad = 2 + highwayRoute = 2 traversalLine = 2 insideCites = 2 secondSideline = 2
+ theThirdClhssRoad = 3 + streetAvenue = 3 longitudinalLine = 3 nearRailroadCrossing = 3 firstTerminalLine = 3
+ theFourth(lassRoad = 4 + specialVehicleRoute = 4 nearSchool = 4 secofidTerminalLine = 4
+ theFithClagsRoad = 5 + planedEvacuatonRoute = 5 outsideCities = 5 linkLine = 5
+ theSixthClgssRoad = 6 + plannedDetour = 6 trafficCalmingArea = 6 intersectonSideline = 6
+ theSeventHClassRoad = 7 + plannedRoad = 7 intersectionTerminalLine = 7
+ theEighth(JassRoad = 8 + scenicRoute = 8
+ theNinthClhssRoad = 9
«enumeration» «enumeration» «enumeration» «enumeration» «enumeration»
FeatureExisfenceCategoryEnum IntersectionTypeEnum ICPPositionCategoryEnum LaneBlockLocationTypeEnum LaneBlockTypeEnum
onFirstSideline = 1 basicBeltType = 1 onTerminallineOfIB = 1 onlyOne = 1 inRoadBeltElement = 1
outsideF|rstSideline = 2 thinBeltType = 2 internalPointInIB = 2 firstBlock = 2 inntersectionBelt = 2
insideFirptSideLine = 3 roundaboutType = 3 intermediateBlock = 3 ingressIBTr = 3
onSecondlSideline = 4 lastBlock = 4 egressIBTr = 4
outsideSpcondSideline = 5
insideSeqondSideline = 6
nearLinKline = 7
nearFirs{Terminalline = 8
nearSecqndTerminalline = 9
onBorde[Oflintersecton = 10 «enumeration»
insidelntersecton = 11 SidelineDistinctionEnum
outsidelptersecton = 12
firstSideline = 1
secondSideline = 2
«enumeration» «enumeration» «enumeration» «enumeration»
Terminall.ineCategoryEnum TerminaliineDistinctionEnum TrafficDirectionEnum TransferPossibilityEnum
normalfferminal = 1 fifstTerminalLine = 1 forward = 1 shouldTransfer = 1
culDeSgcTerminalD = 2 sécondTerminalLine = 2 reverse = 2 canTransfer = 2
bidirectonal = 3 considerTransferByShortObstacles = 3

canNotTransferByTheTrafficRegulaton = 4
canNotTransferByTallObstacles = 5
canNotTransferByInaccessibleSloppedZone = 6

Figure 12 — Class diagram of RoadBeltFeatureProperty

7.3.2.18.2 AnchoringInformation

Table 18 defines the details of the AnchoringInformation class.

30
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Table 18 — AnchoringInformation class

Class<<dataType>>: AnchoringInformation

Definition

piece of road equipment that is attached to an anchor position.

Information about a projection point and/or projection line of a road structure or a

Attribute name

Definition

Value type |Multiplicity |Stereotypes |Note/C0nstraint

Sequence number of a projection line of the road structure or a piece of road

equip-

projectionLineSegNo ment.
Integer | [0..1] | |
Sequence number of a projection point of the road structure or a piece(of road equip-
projectionPointSeqNo | ment.
Integer | [0..1] | |
) Type of the anchoring characteristics of the road feature.
anchoringType -
AnchoringTypeEnum | [1] | |
Category defining where a projection point of the road-structure, or a piece ¢f road
featureExistenceCate- |equipment exists.
gory FeatureExistenceCate- [1]
goryEnum
) Distance between the road anchor positien and a projection point of the roadl struc-
gg;anceBetweenAPAn- ture or a piece of road equipment.
Length | [1]
713.2.18.3 AnchoringTypeEnum

Table 19 defines the details of the AnchoringTypeEnum class.

Table 19 — AnchoringTypeEnum class

(lass<<enumeration>>: AnchoringTypeEnum

Definition

Available listof enumerations for types of the arrangement characteristic on
feature,

the road

(Jode Value Definition
Road structure or a piece of road equipment that is anchored to an
1 point anchor position by the projection point in a projection line gr repre-
sentative point.
Road structure or a piece of road equipment that is anchored to an
2 fversalLine anchor pos;tlon.by a projection point in a pr0]ect10n_11ne alon.g the
traversal direction which is perpendicular to the primary afis of a
road feature.
Road structure or a piece of road equipment that is anchored to an
N . anchor position by a projection point in a projection line aldng the
3 longitudinalLine longitudinal direction which defines the axis aligned with the pri-
mary axis of a road feature.
7.3.2.18.4 AreaTypelList
Table 20 defines the details of the AreaTypeList class.
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Table 20 — AreaTypelist class

Class<<enumeration>>: AreaTypeList

Definition |Available list of enumerations for types of special area where the road exists.
Code Value Definition

1 inNationalPark Within the boundary of a recognized national park.

2 insideCities Within the notional or actual boundary of a city.

3 nearRailroadCrossing Near a railway level crossing.

4 mrearSchoot Nearaschoot:

5 outsideCities Outside the notional or actual boundary of a city.

6 trafficCalmingArea In a zone which is subject to traffic calming measures.
7.3.2.18{5 BeltLineCategoryEnum

Table 21

defines the details of BeltLineCategoryEnum class.

Table 21 — BeltLineCategoryEnum class

Class<<¢numeration>>: BeltLineCategoryEnum
Definitign Available list of enumerations of a line element thdtconstitutes a belt feature.
Code Value Definition
1 firstSideLine The first side line of a road ot lane belt.
2 secondSideLine The second side line of@toad or lane belt.
3 firstTerminalLine The first terminal lin€of a road or lane belt.
4 secondTerminalLine The second terminal line of a road or lane belt.
5 linkLine Line that can_be.assoc_iated to a belt feature for representation in a
road link (uni-dimensional) graph.
intersectionSideLine Side line of an intersection belt.
intersectionTerminalLine |Terminal line of an intersection belt.

7.3.2.18
Table 22

6 FeatureExistenceCategoryEnum

defines the details of the FeatureExistenceCategoryEnum class.

Table 22 — FeatureExistenceCategoryEnum class

Class<<¢numeration=>:FeatureExistenceCategoryEnum
R Available list of enumerations for a position where a projection point of a road
Definitign : : .
structure, or a piece of road equipment exists.
Code Value Definition
1 i FiectCidal ine The road structure or the road equipment is located on the first
side line.
2 outsideFirstSideLine T_he rc_)ad structure or the road equipment is located outside the
first side line.
3 insideFirstSideLine T_he r_oad structure or the road equipment is located inside the first
side line.
4 onSecondSideLine T.he rgad structure or the road equipment is located on the second
Side line.
5 outsideSecondSideLine The roaq structure or the road equipment is located outside the
second side line.
6 insideSecondSideLine The roaq structure or the road equipment is located inside the
second side line.
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Table 22 (continued)

R The road structure or the road equipment is located near the link
7 nearLinkline line
8 nearFirstTerminalLine The r_oad structure or the road equipment is located near the first
terminal line.
9 nearSecondTerminal The road structure or the road equipment is located near the sec-
line ond terminal line.
16 onBorderOfIntersec The road structure or the road equipment is located on the border
tion of the intersection
ih outsidelntersection The road_structure or the road equipment is located ©utside the
intersection.
b insidelntersection The road_structure or the road equipment is lgcated inside the
intersection
713.2.18.7 FormOfWayList
Thble 23 defines the details of the FormOfWayList class.
Table 23 — FormOfWayList class
(lass<<CodeList>>: FormOfWayList
Definition Available list of enumerations for the{form of way. [Source: ISO 20524-1:202p].
(Jode Value Definition
Road specially“designed and built for motor traffic which dogs not
1 motorway cross, at the.same level, with any road or motorway, railwayfor tram-
way track; or footpath.
2 multipleCarriageway Roaq that is composed of several carriageways separated by physical
traffic separators.
Road that is composed of only one carriageway.
3 singleCarriageway Note: A single carriageway road segment could have multiple lanes
and could allow travel in opposite directions.
4 trafficSquare Public square or equivalent area that is passable by vehicles
5 enclosedTrafficArea An enclosed area that is passable by vehicles.
q slipRoad Lane(s) providing access to and exit from a through road.
Subsidiary road parallel to a more important road with adjafent
7 seryiceRoad buildings or properties facing thereon and connected with that road
only at a limited number of points.
8 entra}nceE)ﬂtRoadFor- Road to enter and/or to exit from the parking facility.
Parking
9 er_ltranceEx1tRoadForSer- Road to enter and/or to exit from the service and POI facility.
viceAndPOls
Ramp designed to stop out-of-control vehicles, usually lorries, by
10 escapeRoad using gravel arrester beds, reverse gradients, or a combination of
both.
Street or group of streets designed primarily to meet the needs of
11 pedestrianZone pedestrians and where the speed and dominance of motor vehicles
are reduced.

7.3.2.18.8 ICPPositionCategoryEnum

Table 24 defines the details of the ICPPositionCategoryEnum class.
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Table 24 — ICPPositionCategoryEnum class

Class<<enumeration>>: ICPPositionCategoryEnum
o Available list of enumerations for a position category where an intersection connec-
Definition : o .
tion position exists.

Code Value Definition

1 onTerminalLineOfIB An intersection connection point exists on the intersection belt
terminal line.

2 i rernalPaintlnl R An intersection connection point exists inside of the intersection
belt.

7.3.2.18]9 IntersectionTypeEnum

Table 25

defines the details of the IntersectionTypeEnum class.

Table 25 — IntersectionTypeEnum class

Class<<¢numeration>>: IntersectionTypeEnum

Definiti¢n Available list of enumerations for type of the intersection.
Code Value Definition
1 basicBeltType An intersection is represented by an area.

2

An intersection is representéd by a line and has no inner area rep-

thinBeltType resenting this intersection:

A special basic belt type,that represents one basic belt type and

roundaboutType only contains circulay,internal links.

7.3.2.18

A LaneB]
and is rd
intersect

the second partition line, and an intersedtion of the second side line and the second partition line.

The first
starting
point".

Table 26

10 LaneBlockInRBE

ock in RoadBeltElement is a segment area surrounded by two partition lines and two side line
presented by four points; an intersection of the first side line and the first partition line, gn
ion of the second side line and the.first partition line, an intersection of the first side line and

partition line is located at the starting side of the orientation of the RoadBeltElement and the
point of the partition line'islocated at the first RoadBeltSideLine and is referred to as "the firgt

defines the detajls.6f the LaneBlockInRBE class.

Table 26 — LaneBlockInRBE class

Class<<dataType>>: LaneBlockInRBE

Alane block in the road belt element represents the characteristics regarding

Definiti(rn lanes and is an area surrounded by two partition lines and two side lines of the

road balt alamant

TOotro e Creerer

Attribute name

Definition

Value type |Multiplicity |Stereotypes |Note/Constraint

laneBlockTrafficDirection

Traffic direction of the lane block.
TrafficDirectionEnum | [1] | |

Distinction of the position of the lane block set in the road belt element.

laneBlockLocationType LaneBlockLocation- 1
TypeEnum (1

startPointFirstPartition The first point of the first partition line that is located at the first side line.
PointData | [0..1]

34 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=a10123af47d75752667e5a48a8de2edd

ISO/TS 22726-1:2023(E)

Table 26 (continued)

endPointFirstPartition

The second point of the first partition line that is located at the second side line.

PointData 1[0..1] |

tance

startPointFirstPartitionDis-

Distance from the first point of the first road belt side line to the first point of the
first partition line.

Length | [0..1] |{it occurs if location type = 3 or 4}

endPointFirstPartitionDis-
tance

Distance from the first point of the second road belt side line to the second point
of the first partition line.

Length | [0..1] |{it occurs if location type = 3-o1t 4}

startPointSecondPartition

The first point of the second partition line that is located at the first.side|line.

PointData | [0..1] |

endPointSecondPartition

The second point of the second partition line that is located@tthe secongl side
line.

[[0..1] |

PointData

Distance from the first point of the first road belt Side line to the first pojnt of the

startP_ointSecondParti- second partition line.
tjonDistance

Length | [0.1] |{it oceurs if location type = 2 off 3}

) ) Distance from the first point of the secorid road belt side line to the secohd point
endPointSecondParti- of the second partition line.
tlonDistance - - -

Length | [0..1] |{1t occurs if location type = 2 o1 3}
i$ContainingOver- Determines if the lane block contains overlapped lanes (true) or not (falge).
lappedLanes Boolean | [1] |{true: contain / false: not contalin}
7|3.2.18.11 LaneBlockLocationTypeEnum

Thble 27 defines the details of the LaneBlockl:ocationTypeEnum class.

Table 27 —LaneBlockLocationTypeEnum class

(lass<<enumeration>>: LaneBlockLocationTypeEnum
Definition Available list of enumerations for the location order in the carriageway.
(Jode Value Definition
1 onlyOne There is one lane block in the road belt element.
2 firstBlook The lane block is located in the first block of the road belt dlement.
3 ifitermediateBlock The lane block is located in the intermediate block of the rgad belt
element.
4 lastBlock The lane block is located in the last block of the road belt element.
7|3.218.12 LaneBlockTypeEnum

Tabte 28 defimes the detaitsof the LameBlock TypeEmumr class:

Table 28 — LaneBlockTypeEnum class

Class<<enumeration>>: LaneBlockTypeEnum

Definition Available list of enumerations where a lane block exists.
Code Value Definition
1 inRoadBeltElement The lane block exists in a road belt element.
2 inIntersectionBelt The lane block exists in the entire intersection belt.
. The lane block exists in the intersection belt and groups lanes cor-
3 ingressIBTr . . . . . .
responding to an ingress intersection belt terminal line.
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Table 28 (continued)
4 The lane block exists in the intersection belt and groups lanes cor-
egressIBTr . . . . -
responding to an egress intersection belt terminal line.
7.3.2.18.13 RBSCategoryList

Table 29 defines the details of the RBSCategoryList class.

Table 29 — RBSCategorylList class

Class<<(odeList>>: RBSCategoryList

Definitign Available list of enumerations for the road belt section.

Code Value Definition

1 referenceRoute The road section is specified as a reference route.

2 highwayRoute The road section is specified as a highway route:

3 streetOrAvenue The road section is specified as a street or avenue.

4 specialVehicleRoute The road section is specified as a special-vehicle route.

5 plannedEvacuationRoute |The road section is specified as a planmed evacuation route.
6 plannedDetour The road section is specified as a planned detour.

7 plannedRoad The road section is specified a$d planned road, not yet operational.
8 scenicRoute The road section is specified as a scenic route.
7.3.2.18{14 RoadNationalClassList

Table 30|defines the details of the RoadNationalClassList class.

Table 30 — RoadNationalClassList class

Class<<(odeList>>: RoadNationalClassList
Definitién Available list of enl_lmeratigns_ representing the nationa_l clas_sification of the road.
NOTE The properties of this list are from examples defined in ISO 20524-1:2020.

Code Value Definition

1 theFirstClassRoad The highest-class road.

2 theSecondClassRoad The second higher-class road.

3 theThirdClassRoad The third higher-class road.

4 theFourthClassRoad The fourth higher-class road.

5 theFifthClassRoad The fifth higher-class road.

6 theSixthClassRoad The sixth higher-class road.

7 theSeventhClassRoad The seventh higher-class road.

8 theEighthClassRoad The eighth higher-class road.

9 theNinthClassRoad The lowest-class road.

7.3.2.18.15 SideLineDistinctionEnum

Table 31 defines the details of the SideLineDistinctionEnum class.

Table 31 — SideLineDistinctionEnum class

Class<<enumeration>>: SideLineDistinctionEnum

Definition Available list of enumerations for either the first or second side line.
Code Value Definition
36
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Table 31 (continued)

The side line on the right side of the direction from the first termi-

1 firstSideLine nal line to the second terminal line of a road belt element or lane
belt element.
The side line on the left side of the direction from the first terminal

2 secondSideLine line to the second terminal line of a road belt element or lane belt
element.

7.3.2.18.16 TerminalLineCategoryEnum

Table 32 defines the details of the TerminalLineCategoryEnum class.

Table 32 — TerminalLineCategoryEnum class

(lass<<enumeration>>: TerminalLineCategoryEnum

Definition

Available list of enumerations for a terminal line for a readbelt element angl lane
belt element.

(ode Value Definition
normalTerminal Terminal line other than a culcdé=sac terminal line.
. Terminal line of a cul-de-sa¢.or a terminal line of a road or Jane con-
2 culDeSacTerminal . .
nected to a cul-de-sac intersection.
713.2.18.17 TerminalLineDistinctionEnum

Thable 33 defines the details of the TerminalLineDistinctionEnum class.

Table 33 — TerminallLineDistinctionEnum class

(lass<<enumeration>>: TerminalLineDistinctionEnum

Definition

Available list.of enumerations for the location of either the first or second tprminal
line of a road belt element and a lane belt element.

(ode Value Definition
. : . Located at the starting side of the orientation of a road belf element

1 firstTerminalLine

or lane belt element.

) . Located at the ending side of the orientation of a road belt glement

2 secondTerminalLine

or lane belt element.
713.2.18.18 TrafficDirectionEnum

Thable 34 defines the details of the TrafficDirectionEnum class.

Table 34 — TrafficDirectionEnum class

(Jass<<emumeration>>TrafficBirectionEnum
. Available list of enumerations for traffic flow direction as referenced to the belt
Definition . .
direction of the road feature.

Code Value Definition

The traffic flow direction is in the same orientation as the belt
1 forward . .

direction of the road feature.

The traffic flow direction is in the reverse orientation to the belt
2 reverse . .

direction of the road feature.

- . The traffic flow direction is bidirectional supporting traffic flow in

3 bidirectional . . .

both the forward and reverse directions simultaneously.
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7.3.2.18.19

TransferPossibilityEnum

Table 35 defines the details of the TransferPossibilityEnum class.

Table 35 — TransferPossibilityEnum class

Class<<enumeration>>: TransferPossibilityEnum

Definition Available list of enumerations for the transfer possibility to an adjacent space.

Code Value Definition

1 shouldTransfer A vehicle should move to an adjacent space.

2 canTransfer A vehicle can move to an adjacent space.

3 considerTransferByShor- |A vehicle can consider transferring around short obstacles.
tObstacles

4 cannotTransferByTheTraf- |A vehicle cannot transfer around the traffic regulation.
ficRegulation

5 cannotTransferByTallOb- |A vehicle cannot move to an adjacent space due te'tall obstacles.
stacles

6 cannotTransferBylnacces- |A vehicle cannot move to an adjacent space'due to an inaccessible

sibleSlopedZone

sloped zone.

7.3.2.19( RoadBeltSegmentProperty package

7.3.2.19]1 General

The RoafiBeltSegmentProperty sub-package contains the(property classes for the RoadBeltSegment
feature. Figure 13 shows the class diagram of a RoadBeltFeatureProperty.

38
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«DataType»
RoadDesignProperty

«DataType»
RoadManagementProperty

JAY JAY

LaneDesignProperty

«DataType»
RoadPhysicalCharacteristics::Dogleg

«DataType»
Levelldentification

+ levelNumber: Integer

«DataType»
Overpass

b lengthOfOverpass: Length

I lengthOfAscendingSection: Length [0..1]
b lengthOfLevel: Length [0..1]

k- lengthOfDescendingSextion:Length[0..1]

«CodeList»
DangerousRoadTypeList

|+ schoolZone = 1

b numberOfLanesDecrease = 2
[+ roadWidthDecrease = 3

|+ steepAscent = 4

|+ dangerousDescent = 5

- twoWayTraffic = 6

I+ windingRoad = 7

LaneDesignProperty «DataType» «DataType»
AccidentProneZone BlackIceProneZone
«DataType»
RoadPhysicalCharacteristics::Overlapping| + numberOfAccident: Integer —+— + sizeListOfBlacklce: BlackIceSizeList

+ statisticalStartDate: Date [0..1] + startPeriod:Date
+ statisticalEndDate: Date + endPeriod: Date

LaneDesignProperty

«DataType»
RoadPhysicalCharacteristics:: D «Datal;l'y p:; . f «D:tail‘yp;»
HorizontalAlignment angerousRoadSection mundationZope

+roadDangerType: DangerousRoadTypeList +numberOfOccurrences: Ipteger
+ lengthOfSection:Length[0..1] + estimatedMaximumDepth:Length

LaneDesignProperty

«DataType»
RoadPhysicalCharacteristics::
VerticalAlignment
«DataType»
RoadTrafficControlProperty
«DataType»
Underpass

+ lengthOfUnderpass: Length [0..1]

—— + lengthOfDescendingSection: Length [0..1]
+ lengthOfLevel: Length [0..1]

+ lengthOfAscendingSection:Length[0..1]

+ clearanceHeight: Length [0..1]

«DataType»
RoadRumbleAfea

«DataType»
BridgeTrafficControlSection

+ lengthOfRumbleArea: Lerjgth
+ description: CharacterString

% Length: Length
+ description: CharacterString

«CodeList»
BlackIceSizeList

+spot=1

+ longitudinalArea = 2
+ traverseArea = 3
+zone = 4

~

Figure 13 — Class diagram of RoadBeltSegmentProperty

3.2.19.2 AccidentProneZone

Thable 36 defines\the details of the AccidentProneZone class.

Table 36 — AccidentProneZone class

0o

lasS<<dataType>>: AccidentProneZone

Definition

A zone where it has been identified that the likelihood of accidents is raised

Attribute name

Definition

Value type |Multiplicity |Stereotypes |Note/Constraint

numberOfAccident

The number of traffic accidents that occurred during the statistical reporting peri-
od.

[ | |

Integer

startPeriodOfStatistic

Start date of the statistical reporting period.

Date | [0..1] | |
i o End date of the statistical reporting period.
endPeriodOfStatistic
Date [[0..1] | |
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7.3.2.19.3 BlacklceProneZone

Table 37 defines the details of the BlacklceProneZone class.

Table 37 — BlacklceProneZone class

Class<<dataType>>: BlacklceProneZone

Definition

Attribute name

A zone where it has been identified that the likelihood of black ice danger is raised.
Definition
Value type i Multiplicity i Stereotypes iNote/Constralnt

sizeTypePfBlackice

Statistical average size of the area of black ice danger.

BlacklIceSizeList | [1] | |

startPerijod

Statistical start date of the period when black ice danger can occur.

Date | [1] | |

endPeriod

Statistical end date of the period when black ice danger can ocofir,

Date 1] | |

7.3.2.19)4 BlacklceSizeList

Table 38|defines the details of the BlacklceSizeList class.

Table 38 — BlacklIceSizeList class

Class<<(odeList>>: BlackIceSizeList

Definitign Available list of enumerations représenting the statistical size of a black ice zone.

Code Value Definition

1 spot A black ice zen€ covers a small area of the road.

2 longitudinalWidth A black icezone covers a longitudinal area of the road.

3 traversalWidth A blaeKice zone covers a transverse area of the road.

4 Jone Ablack ice zone covers both longitudinal and transverse areas of
the road.

7.3.2.19{5 BridgeTrafficContrelSection

Table 39|defines the details@fthe BridgeTrafficControlSection class.

Table 39 — BridgeTrafficControlSection class

Class<<dataTypes>:'BridgeTrafficControlSection

Definitin

A section of the road under control for the bridge traffic.

Attribute mame

Definition

'8 . = s .
v

Length of the bridge traffic control section.

length
Length | [1] | |
L Description statement
description -
CharacterString | [1] | |

7.3.2.19.6 DangerousRoadTypelList

Table 40 defines the details of the DangerousRoadTypelList class.

40
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Table 40 — DangerousRoadTypelList class

Class<<CodeList>>: DangerousRoadTypeList

Definition Available list of enumerations for road danger existing on the carriageway segment.
Code Value Definition

1 schoolZone The road has a school zone.

2 numberOfLanesDecrease |The number of lanes decreases.

3 roadWidthDecrease The road width decreases.

4 steepAscent Theroathasasteepascent:

5 dangerousDescent The road has a dangerous descent.

¢ two-wayTraffic The road has a two-way traffic segment.

7 windingRoad The road has a winding part.

713.2.19.7 DangerousRoadSection

Table 41 defines the details of the DangerousRoadSection class.

Table 41 — DangerousRoadSectionflass

(lass<<dataType>>: DangerousRoadSection
Definition Road section that can be considered as{dangerous.
. Definition

Attribute name FPRFENN :
Value type | Multiplicity | Stereotypes | Note/Constraint|
Categories of dangerous road-section.

rpadDangerType -
DangerousRoadTypeList | {1] | |

i Length of the dangerdus’road section.
lengthOfSection

Length | [0.1] | |

713.2.19.8 InundationZone

Table 42 defines the details of the InundationZone class.

Table 42 — InundationZone class

(lass<<dataType>>:InundationZone
Definition Zone where inundations are frequent.
. Definition
Attribute name TP .
Value type |Mult1pllc1ty |Stereotypes |Note/Constramt

The number of inundation occurrences during the last five (5) years.

numlerOfOccurrences
Integer | [1] |

i . EbtillldLUd llld)&illlulll dUPL}l Uf illullddLiUll VViLllill Lllﬁ ZLZUIIT ‘UdbUd Ull' d PUI lUd Oftel’l
estimatedMaximum- (10) years

Depth Length | [1] | |

7.3.2.19.9 Levelldentification

Table 43 defines the details of the Levelldentification class.

©1S0 2023 - All rights reserved 41


https://standardsiso.com/api/?name=a10123af47d75752667e5a48a8de2edd

ISO/TS 22726-1:2023(E)

Table 43 — Levelldentification class

Class<<dataType>>: Leve

lIdentification

Definition

Relative position of the carriageway segment in a multiple level structure, such as
a spiral carriageway, or formed by a stacking of multiple carriageways.

Attribute name

Definition

Value type | Multiplicity | Stereotypes | Note/Constraint

Level number of the carriageway segment, as a sequential integer starting at 1, for

levelValue the lowest position, and increasing upwards.

Integer | [1] | |
7.3.2.19]10  Overpass
Table 44|defines the details of the Overpass class.

Table 44 — Overpass class

Class<<dataType>>: Overpass
Defini l Physical characteristics of an overpass structure including its approaches which
efinition .
allows one road to pass above another road, railway orobstacle.
Definition
Attribute name — -
Value type | Multiplicity |Stereotypes |Note/Constra1nt
Overall, horizontally-measured length of'the overpass section.
lengthOfPverpass
Length | [1] | |
i Horizontally-measured length of thie'ascending section based on the direction from
}cgngthOfAscendmgSec- the first terminal line to the secand terminal line of the road belt feature.
ion
Length | [0:.4 | |
Horizontally-measured length of the flat elevated section.
lengthOfLLevel
Length | [0..1] | |
i Horizontally-measured length of the descending section based on the direction
‘l:'angthOfDescendmgSec- from the first terminal line to the second terminal line of the road belt feature.
ion
Length | [0..1] | |
7.3.2.19{11 RoadDesignPreperty
Table 45 [defines the details of the RoadDesignProperty class.

Table 45 — RoadDesignProperty class

Class<<dataType>>: RoadDesignProperty

Definiti¢n Physical characteristics of a road used in an ADS.
Definition

Role/Attribute name —— -
Value type Multiplicity |Stereotypes |N0te/Constra1nt

Represents an underpass section in the carriageway, where one road passes under
another road, railway, or obstacle.

role: underpass

Generalization relation-

Underpass ship

Represents an overpass section in the carriageway, where one road passes over
another road, railway, or obstacle.

role: overpass

Generalization relation-

Overpass ship

42
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Table 45 (continued)

role: roadHolizonta-
1Alignment

Represents characteristics of road horizontal alignment.

Holizontal Alignment

Generalization relation-

ship

role:roadDogleg

Represents characteristics of the dogleg.

Dogleg

Generalization relation-

ship

Represents characteristics of road vertical alignment.

rplerroadVertical A]ign

ent

VerticalAlignment

Generalization+te
ship

lation-

ple: roadLevelldentifi-
ation

Represents the hierarchical position of the carriageway segment, as‘a seque
integer starting at 1, for the lowest position, and increasing upwards:

ntial

Levelldentification

Generalization re

ship

lation-

ple: roadOverlaping

Represents characteristics of a section where road is overlapped, with anot

tion at the same level/grade.

ner sec

Overlapping

Generalization re
ship

lation-

713.2.19.12

RoadManagementProperty

Thble 46 defines the details of the RoadManagementPropérty class.

Table 46 — RoadManagementProperty class

(lass<<dataType>>: RoadManagementProperty.
Definition Properties for road management used in an ADS.
. Definition
Role/Attribute name —— -
Value type Multiplicity |Stereotypes |Note/C0nstralnl

pble: accidentProneZone

Specifies ¢haracteristic of accident-prone zone.

AccidéntProneZone

Generalization re
ship

lation-

pble: blacklceProneZone

Speeifies characteristic of zone where black ice occurred in the past.

BlackIceProneZone

Generalization re
ship

lation-

ple: inundatiehZone

Specifies characteristic of zone where inundation occurred in the past.

InundationZone

Generalization re
ship

lation-

ple: dangerousroadSec-
on

Specifies characteristics of the zone representing a traffic

warning.

DangerousRoadSection

Generalization re
ship

lation-

7.3.2.19.13

RoadRumbleArea

Table 47 defines the details of the RoadRumbleArea class.
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Table 47 — RoadRumbleArea class

Class<<dataType>>: RoadRumbleArea

Definition

Area in a road where rumble strips are installed.

Attribute name

Definition

Value type |Multiplicity |Stere0types |N0te/Constraint

lengthOfRumbleSection

Length of the road rumble area.

Length | [1] | |
o Bescriptiomrstatenment
description -
CharacterString | [0..1] | |
7.3.2.19]14 RoadTrafficControlProperty

Table 48(defines the details of the RoadTrafficControlProperty class.

Table 48 — RoadTrafficControlProperty class

Class<<dataType>>: RoadTrafficControlProperty

Definiti¢n Properties for road traffic control used in an ADS,
Definition

Role/Attribute name — -
Value type Multiplicity |Stereotypes |Note/Constra1nt

role: runjbleArea

Specifies characteristics of the rumble section.

Generalization rela-

RoadRumbleArea . .
tionship

Section

role: bridgeTrafficControl-

Specifies characteristics of bridge'traffic control section.

Generalization rela-
tionship

BridgeTrafficControlSec-
tion

7.3.2.19{15

Table 49(defines the details of the UnderpassSection class.

Underpass

Table 49 — UnderpassSection class

Class<<dataType>>: UnderpassSection

Definiti(ln

Physical characteristics of an underpass structure including its approaches which
allow one road to pass under another road, railway or obstacle.

Attribute name

Definition

Value type |Multiplicity |Stereotypes |Note/Constraint

lengthOfUnderpass

Overall, horizontally-measured length of the underpass section.

Length | [0.1] | |

lengthOfDescendingSec-
tion

Horizontally-measured length of the descending section based on the direction from
the first terminal line to the second terminal line of the road belt feature.

Length | [0..1] | |
Horizontally-measured length of the flat section.
lengthOfLevel
Length | [0..1] | |
i Horizontally-measured length of the ascending section based on the direction from
}ce_:ngthOfAscendlngSec- the first terminal line to the second terminal line of the road belt feature.
ion
Length | [0.1] | |
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Table 49 (continued)

Minimum clearance distance measured from the road surface to the undersi
clearanceHeight road structure, or road equipment that is installed above the road.

de of the

Length | [0..1] |

7.3.3 LaneBeltNetwork package

7.3.3.1 General

7|3.3.1.1 Configuration of LaneBeltNetwork package

The LaneBeltNetwork package defines road features which specify lane-level networks repregented by
the belt concept.

Flgure 14 shows road feature classes of the LaneBeltNetwork package (see https://standards.iso.org/
ido/ts/22726/-1/ed-1/en for an enlarged version of this figure).

The LaneBeltNetwork package consists of:

— LaneBeltNetwork,

— LaneBeltElement,

— LaneBeltjoint,

— LaneBeltElementLink,

— LaneBeltSideLine,

— LaneBeltSideLineSegment,

— LaneBeltTerminalLine,

—+ LaneBeltSegment,

— LaneConnectionPoint, and

— LaneAnchorPosition.

A] lane-level network\is composed of a LaneBeltElement and a LaneBeltjoint that are principal
composition elementsfor the lane-level network. A LaneBeltElement, which is a belt feature, rgpresents
ah actual lane. A\l-aneBeltJoint, which is a virtual feature, connects adjoining LaneBeltElemgnts in a
s¢ries and ensurés connectivity of the LaneBeltElement network.

Flgure 14.shows the class diagram of the lane features in the LaneBeltNetwork package.

Alsos‘the LaneBeltNetwork package contains a LaneBeltFeatureProperty package which defines the
properties used in lane features belonging to LaneBeltNetwork.
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Figure 14 — LaneBeltNetwork package
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7.3.3.1.2 Modelling policy of LaneBeltNetwork

The LaneBeltNetwork class is the root class for the LaneBeltNetwork package.
The LaneBeltNetwork class has composition relationships to:

— LaneBeltElement, and

— LaneBeltjoint.

he network of a LaneBeltNetwork is represented by LaneBeltElements, L.aneBeltJoints and associations
btween a LaneBeltElement and LaneBeltjoint.

> O]

LaneBeltElement has composition relationships to:

- LaneBeltSideLine,

— LaneBeltTerminalLine,

L LaneBeltSegment, and

- LaneBeltElementLink.

A} intersections, a LaneBelt]Joint is positioned at the boundary of an intersection, represented as an
ntersectionBeltTerminalLine.

=

KAMPLE An ingress lane can be connected to four turningvanes: forward lane, right-turn lane} left-turn
ane, and U-turn lane, and these four turning lanes are connected to each egress lanes. This example in ijlustrated

in Figure 11 b).

F—

However, it is sometimes necessary to consider thel@mission of the turning lanes. When the turnfing lanes
are omitted, the lack of a LaneBeltElement meais there is no connectivity between the LaneBelt]oints.
However connectivity needs to be maintaineéd<n this case. The MHAD model maintains the conpectivity
by representing the LaneBelt]oints of both e€nds of the omitted LaneBeltElement as one LangBelt]oint
specified to a complex type, the mode] realizes ensuring connectivity and omitting LaneBeltfElement.
Uke of the complex type indicates that there is an omission of a lane between the connectgd lanes.
Therefore, the style type of a LafieBeltJoint is identified as either a simple or complex type [with the
re¢quired geometry data for each connection shape. Additionally, the LaneConnectionPoint i$ set in a
LaneBeltJoint and has an ass@ciation that indicates the connection with another LaneConnectipnPoint.

Al LaneBeltElement consists of two LaneBeltSideLines, two LaneBeltTerminalLines| and a
LaneBeltElementLink.\. The physical domain of a LaneBeltElement is defined by the shapes of
the LaneBeltSideLines and LaneBeltTerminalLines. A LaneBeltElement when composed with
LaneBeltTerminallsines in the same position, i.e. a circular LaneBeltElement, shall not be pérmitted.
Also, fully ovetlapped LaneBeltElements shall not be permitted. A LaneBeltElementLink is a linge feature
that corresporids to the shape of a LaneBeltElement that is degenerated by means of a mathematical

ection of
: 3 2 2 tElement
is determined by a pair of LaneBeltTerminalLines. The first LaneBeltTerminalLine indicates the origin
of the forward direction of the LaneBeltElement and the second LaneBeltTerminalLine indicates the
destination.

The shape of each LaneBeltSideLine should be defined starting from the first side of the
LaneBeltTerminalLine as the first point of the LaneBeltSideLine. The shape of a LaneBeltElementLink
should be defined starting from the first side of the LaneBeltTerminalLine as the first point of the
LaneBeltElementLink.

A LaneBeltElement should exist between LaneBeltjoints. A LaneBeltjoint located at the first
LaneBeltTerminalLine is designated as the first LaneBelt]oint, and the subsequent one located at the
second LaneBeltTerminalLine is the second LaneBeltjoint. In other words, the forward direction of
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LaneBeltElement is specified as the direction from the first LaneBeltTerminalLine located at the first
LaneBeltJoint toward the second LaneBeltTerminalLine located at the second LaneBeltjoint.

In a data implementation of the MHAD model, the traffic flow direction of the lane should be specified
with reference to the direction of the LaneBeltElement.

In a single-direction lane, the traffic flow direction in the same direction of the LaneBeltElement
should be referred to as "forward direction". The traffic flow direction opposite to the direction of the
LaneBeltElement should be referred to as "reverse direction".

In a twordirectiontamesuchasareversibletaneandatidatHane;thetraffic flowdirectiomrshoutd-he
referred|to as "bidirectional”. Each traffic flow direction is identifiable by reference to the directionwpf
LaneBeltElement. The traffic flow direction in the same direction of LaneBeltElement is referrédyto as
"forward direction". The traffic flow direction opposite to the direction of LaneBeltElement is referrgd
to as "reyerse direction”.

7.3.3.2 | LaneBeltNetwork

The LangBeltNetwork class is a class that may be instantiated and serves as the branch class for
expressinhg the hierarchical model.

Table 50|defines the details of the LaneBeltNetwork class.

Table 50 — LaneBeltNetwork class

Class<<featureType>>: LaneBeltNetwork

- l Dataset representing the lane network which consists of the datasets of the lane belt
Definitign -
element, and the lane belt joint dataséts.
. Definition
Role/Attribute name —~—— -
Value type |Mult1pllc1ty |Stereotypes |N0te/Constra1nt

Specifies a lane belt element belonging to the lane belt network.

role: LangBeltElement — - -
LaneBeltElement | [0..*] | | Composition relationship

Specifies a lane bgltjoint belonging to the lane belt network.

role: LangBelt]oint

LaneBeltJoint | [0.%] | | Composition relationship

7.3.3.3 | LaneAnchorPosition

A LaneAhchorPosition existing’in a LaneBeltElement can be defined as either a LaneBeltSideLine and/
or a LangBeltElementLink-depending on the location of a projection point of a road structure or a pie¢e
of road equipment.

Table 51 |defines the'details of LaneAnchorPosition class.

Table 51 — LaneAnchorPosition class

Class<<featureType>>T LaneAnchorrosition
s Feature which represents the anchor position for the lane used to associate road

Definition : :

structure or road equipment with the lane belt element.
. Definition

Role/Attribute name — -
Value type |Mult1pllc1ty Stereotypes |N0te/C0nstra1nt
Specifies a road structure or a piece of road equipment linked by the lane anchor
position.

role: RSE - — -
RoadStructureAndEquip- [1.] Association relation-
ment " ship

) ) Category of a line feature where the lane anchor position is located.

categoryOfAnchoringLine -

BeltLineCategoryEnum |[1]

48 © IS0 2023 - All rights reserved
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Table 51 (continued)

Distance from the first point of a lane belt side line, lane belt terminal line, or lane

distanceToLAP belt element link to an anchor position along a line geometry.
Length | [1] | |
i Coordinates of the lane anchor position.
coordinateOfLAP -
PointData | [1] | |
) ) Anchoring information of the road structure or a piece of road equipment.
AnchoringInformation

AnchoringInformation | [1.%] | |

3.3.4 LaneBeltElement

ble 52 defines the details of the LaneBeltElement class.

Table 52 — LaneBeltElement class

7

Al LaneBeltElement should exist in an area of a RoadBeltElement and/or IntersectionBelt. A
LaneBeltElement can overlap a neighbouring LaneBeltElement, and both LaneBeltTerminalLiy
LaneBeltElement should be located on LaneBelt]oint.
A
L
Table 52

es of the

LaneBeltElement does not contain geometry data for representing an area’boundary, because both
hneBeltSideLines and LaneBeltTerminalLines have geometry data.

(lass<<featureType>>: LaneBeltElement

Definition

Road feature which represents a styip of carriageway intended to accommod
single line of moving vehicles, frequently defined by carriageway marks.

ate a

. Definition
Role/Attribute name — -
Value type |Mult1pllc1ty Stereotypes |Note/Constralnt
Specifies the first or the second lane belt joint connected to end of the lane b¢lt ele-
ment.
rple: LB] A At lat hi
. ssociation relatjonship
LaneBeltJoint [2] {ordered}
Specifies a lane block existing in the lane.
rple: LB RoadBeltNetwork:: " . . .
LaneBlock [1.%] Composition relationship
) Specifies an adjacent lane belt element overlapping the lane belt element.
rple: overlappingL.BE — -
LaneBeltElement | [0..%] | |Assoc1at10n relatjonship
rple: opposingTrafhi- Specifies an adjacent lane belt element which traffic direction is opposing.
clane LaneBeltElement | [0..%] | |C0mposition relationship
le: LERY Specifies a lane belt element link belonging to the lane belt element.
rple:
LaneBeltElementLink |[O..1] | |Composition relationship
Specifies a lane belt side line belonging the lane belt element.
role: LBSd iti i i
LaneBeltSideLine 2] Composition relationship
{ordered}
Specifies a lane belt terminal line belonging to the lane belt element.
role: LBTr iti i i
LaneBeltTerminalLine |[2] Composition relationship
{ordered}
Specifies a lane belt segment belonging to the lane belt element.
role: LBSg Composition relationship

LaneBeltSegment [0..¥] {ordered} 2

of its line.

a2 The order of LaneBeltSegment is counted from first terminal line of LBE.

b The order of LaneAnchorPosition is counted by order of BeltLineCategory of line and the distance from the first point

© IS0 2023 - All rights reserved
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Table 52 (continued)

Specifies a lane anchor position located in the lane belt element.

role: LAP iti i i
LaneAnchorPositon [0.%] Composmgn relationship
{ordered}
Distinction of whether the lane belt element is in an intersection belt or in a road belt
) ) element.
existenceLocation -
LaneExistenceLoca- 1]
tionEnum
Directiomof traffic fiow of the tane bettelement.
trafficDifection — -
TrafficDirectionEnum | [1] | |
Lane type of the lane belt element.
laneType -
LaneTypelList | [1] | |
Usage type of the lane belt element.
usageType

LaneUsageTypeList | [1] | |

neighboyrLaneStatus | NeighbourLaneStatusE-

Existence status of neighbouring lane.

(1]

num

widthVariation LaneWidthVariationE-

Lane width variation classification.

(1]

num

length

Length from the first terminal line to the second terminal line of the lane belt ele-
ment, along a central line.

Length | [0..1]

of its line.

a2 The ofrder of LaneBeltSegment is counted from first terminal line'of LBE.

b The drder of LaneAnchorPosition is counted by order of BéltLineCategory of line and the distance from the first poir

ot

7.3.3.5

Both ends of a LaneBeltElementLink should be located on a LaneConnectionPoint respectively. The
direction} of the LaneBeltElementLinkishould be in the same direction as the LaneBeltElement.

The LangConnectionPoint located at the starting point of LaneBeltElementLink is designated as the fir

LaneCon|

is the se¢ond LaneConnectionPoint.

Line geo

of a mathematical mofphology transformation.

Table 53

LaneBeltElementLink

5t
nectionPoint, and thé haneConnectionPoint located at the end point of a LaneBeltElementLink
metry of LaneBeltElementLink can be specified by degenerating the LaneBeltElement by means

defines-the details of the LaneBeltElementLink class.

Table 53 — LaneBeltElementLink class

Class<<featureType>>: LaneBeltElementLink

Definition Feature which represents a linear representation generated by the degeneracy of the
lane belt element.

. Definition

Role/Attribute name — -
Value type | Multiplicity |Stereotypes | Note/Constraint
Specifies a first or second lane connection point to which the lane belt element link
connects.

role: LCP A — lationshi
LaneConnectionPoint [2] ssociation relationship

{ordered}
50 © 150 2023 - All rights reserved
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Table 53 (continued)

le: LAP Specifies a lane anchor position located on the lane belt element link.
role:
LaneAnchorPosition | [0..%] | |Composition relationship
o . Direction of traffic flow of the lane belt element link.
trafficDirection — -
TrafficDirectionEnum | [1] | |
leneth Length along a shape of the lane belt element link.
en
& Length | [0..1] | |
Ectiznatnd travn ltizna fornaccinagtheongh thalana balt alananat 1301y
- Estimated-travel- timeforpassing-throu sh-thelane beltelementhink
travelTime -
TimeMeasure | [0..1] | |
Geometry data from the first point to the second point of the lane beltjelement link.
shapeData -
LineData | [1] | |
7|3.3.6 LaneBelt]Joint

A| LaneBeltJoint is associated with at least one LaneBeltElement. A LaheBelt]Joint is locate
bpundary according to the following conditions:

— aboundary where a lane encounters an intersection (mandatory);

NPTE1  Usually these are IntersectionBeltTerminalLines.

— aboundary where lanes branch (mandatory);

— aboundary where lanes merge (mandatory);

— aboundary where lane attributes change (optional);

NPTE 2  Lane attributes above include lane usage;'applicable traffic controls and others.
— acombination of the aforementionedoundaries in this list.

In the intersection, the style of a LafieBelt]oint is specified corresponding to the shape of th
IntersectionBeltTerminalLine and the omission of turn lanes and the style of the LaneB¢

d at the

e related
Itjoint is

classified as either a simple type composed single line, or a complex type composed of multiplg lines.
Table 54 defines the detajls.of the LaneBelt]oint class.
Table 54 — LaneBeltjoint class
(lass<<featureType>>:LaneBelt]oint
C Feature which represents a connection position joining lane belt elements logically
Definition . : P
for the configuration of a lane belt network.
. Definition
Role/Attribute name — -
Value type Multiplicity |Stereotypes |Note/Constra1nt
role: LBE OPTLITITS d 14T UTIL TITIHITIHT LAt 15 CULITITUITU LU LT Ia 11t UCILJU.lllL.- : .
LaneBeltElement [1.%] | |Assoc1at10n relationship
le: LCP Specifies a lane connection point existing in the lane belt joint.
role:
LaneConnectionPoint | [1.%] | | Composition relationship
Position category of the lane belt joint.
laneJointCategory LaneJointCategoryE- 1]
num
) Style type of the lane belt joint.
lanejointStyle -
LaneJointStyleEnum | [1]
© IS0 2023 - All rights reserved 51
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Table 54 (continued)

Geometry data of lane belt joint depending on the lane joint style.

shapeData

LineData | [1.%] |

At intersections, a LaneBeltjoint is located at the IntersectionBeltTerminalLine, and when the
intersection type is a basic belt type, the LaneBelt]Joint style is basically a simple type.

In a T-junction where a

main road and a local road intersect, an IntersectionBelt type can be specified

to a thin belt type and the LaneBelt]Joint style can be specified as a complex type, which gives priority to

the laneqof main road with turn lanes omitted.

Figure 15 shows examples of Lane]ointStyle corresponding to IntersectionBelt types.

a) Lan¢Beltjoint simple type: b) LaneBeltJoint simple type: c¢) LaneBeltJoint simple type at:

thin

Key

1 interséction

3t basic belt type at thin type intersection roundabout type intersectiorn
intersection
Elll (|
i o
LB]
|_1 i'_ LBJ LBE LBE

d) L::rleBelt]oint complex: e) LaneBeltJoint complex type: f) LaneBeltJoint complex type:
elt type intersection at roundabout type at thin belt type intersection

LBE |

LBJ

| B

intersection

2 roundabout
LBE LaneBeltElement

LB] LaneBelt]Joint

52

Figure 15 — Examples of LanejointStyle
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7.3.3.7 LaneBeltSegment

The LaneBeltSegment is either a segment area of a LaneBeltElement surrounded by two partition lines
(transversals) and two side lines, or a partition line located in a LaneBeltElement. The side line is a part
of the LaneBeltSideLine where line shape data is omitted to avoid duplication with LaneBeltSideLine.
The partition line is a straight line jointing two points on the LaneBeltSideLine on both sides so line
shape data is end points only. Therefore, the shape of LaneBeltSegment is represented by two or four
points.

Table 55 defines the details of the LaneBeltSegment class. The first partition line is located at the start

first LaneBeltSideLine.

side of the orientation of LaneBeltElement and the starting point of the partition Iine is Iocated at the

Table 55 — LaneBeltSegment class

(lass<<featureType>>: LaneBeltSegment
Definition Feature that represents a part (possibly of zero-length) ofa lane belt elemenf that is
distinct from other parts with respect to a particular characteristic.
Attribut Definition
ribute name

Value type |Multiplicity |Stereotypes |N0te/C0nstrain t

Hass tLeneth Indicates if the lane belt segment has a length*(true) or is zero-length (false).
asSegmentLen
& & Boolean | [1] |{true: has length false: zero-length}
] . . |Coordinates of the start point of the fitstpartition line that is located on the first lane
startPointOfFirstParti- |y alt side line.
tlonLine -
PointData | [1] | |

. . . Coordinates of the end pointofthe first partition line that is located on the fifst lane
endP(_)mtOfFlrstPartl- belt side line.
tlonLine -

PointData | 1] | |
linearLocationForStart- | Distance along the first lane belt side line from the first point of that lane belt side
HointOfFirstPartition- |line to the start point of the first partition line.

Line Length | [1] | |
linearLocationForEnd- |Distance along the second lane belt side line from the first point of that lane helt side
HointOfFirstPartition- |line to the'end point of the first partition line.
Line Lerigth 1] | |
) Coordinates of the start point of the second partition line that is located on the first
stgrthmtOfSecondPar- Jane belt side line.
tJtionLine -
PointData | [0..1] | |
) Coordinates of the end point of the second partition line that is located on thg¢ first
endPointOfSecendPar- |13 pelt side line.
tjtionLine -

PointData | [0..1] | |
linearl)6cationForStart- | Distance along first lane belt side line from the first point of that lane belt sidge line to
HointOfSecondParti- the start point of the second partition line.
tromtime Length i [0-1] i i

) ) Distance along second lane belt side line from the first point of that lane belt side line
linearLocationForSec- |t the end point of the second partition line.
ondPartitionLine
Length | [0..1] | |
) Properties of the lane design used in an ADS.
laneDesignProperty -

LaneDesignProperty | [0..%] | |

Properties of the lane management used in an ADS.
laneManagementProp-
erty LaneManagement- [0..4]

Property

© IS0 2023 - All rights reserved
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Table 55 (continued)

laneTrafficControlProp-
erty

Properties of the lane traffic control used in an ADS.

LaneTrafficControl-
Property

[0.%]

7.3.3.8 LaneBeltSideLine

Table 56 defines the details of the LaneBeltSideLine class.

Table 56 — LaneBeltSideLine class

Class<<featureType>>: LaneBeltSideLine

Definiticln Feature that represents the properties of a side line of a lane belt element, The first
point of the lane belt side line is located on the first lane belt terminalline.
Definition

Role/Attribute name — -
Value type | Multiplicity |Stereotypes | Nete/Constraint
Specifies a lane belt side line segment belonging to the lane'belt side line.

role: LBSSg LaneBeltSideLineSeg- [0.] Composition relation-
ment - ship {ordered}
Specifies a lane anchor position located on the lane'belt side line.

role: LAH iti ion-
LaneAnchorPosition [0..*] Composmon relation

ship

Distinction that identifies the first or the second side line.

SideLineDistinction SideLineDistinctionE- 1]
num
The number of the lane belt segment located on the lane belt side line.

number(fLBSg
Integer | [0=1] | |

outgoing[ransferPossi-
bilityInFprward

Transfer possibility of thecoutgoing direction of a side line in the forward direction
of lane traffic.

TransferPossibiliftyEnum | [0.1] | |

incomingTransferPossi-
bilityInFprward

Transfer possibility of incoming direction of side line in the forward direction of
lane traffie:

TransfefPossibilityEnum | [0.1] | |

outgoing[ransferPossi-
bilityInReverse

Transfer possibility of outgoing direction of side line in the reverse direction of lang
traffic.

TransferPossibilityEnum | [0.1] | |

incomingTransferPessi-

Transfer possibility of incoming direction of side line in the reverse direction of lan¢
traffic.

bilityInReverse —

TransferPossibilityEnum | [0..1] | |
isReversibleLaneln- Determines if the neighbouring lane is a reversible lane (true) or not (false).
Neighbo Bootean 1 } Htroerreversibtey
isOverlappedLaneln- Determines if the neighbouring lane is overlapping (true) or not (false).
Neighbour Boolean | [1] | |{true: exists}

Geometry data of the lane belt side line.
shapeData -

LineData | [1] | |

NOTE The order of LaneBeltSideLineSegment is counted by the distance of the start point of LaneBeltSideLineSegment
from the first point of LaneBeltSideLine.

7.3.3.9 LaneBeltSideLineSegment

Table 57 defines the details of the LaneBeltSideLineSegment class.

54
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Table 57 — LaneBeltSideLineSegment class

Class<<featureType>>: LaneBeltSideLineSegment

Definition

Feature that represents a designated part of a lane belt side line, where the first
point of the lane belt side line segment is located on the nearer side of the start lane
belt terminal line.

Attribute name

Definition

Value type |Multiplicity |Stereotypes |N0te/Constraint

Distance from the first point of a lane belt side line to the first point of the lane belt

distanceToFirstBorder

side [ine segment.
Length | [1] | |

distanceToSecondBorder

Distance from the first point of a lane belt side line to the second pointof thg lane
belt side line segment.

Length | [0..1] | |

Transfer possibility of outgoing direction of a lane belt side|line segment in the for-

gutgoingTransferPossi- |ward direction of lane traffic.
hilityInForward TransferPossibilityE-

um [0.1]

Transfer possibility of incoming direction of a\lane belt side line segment in|the for-
i 1comingTransferpossi_ ward direction of lane traffic.
hilityInForward TransferPossibilityE-

um [0.1]

Transfer possibility of outgoing direction of a lane belt side line segment in the re-
gutgoingTransferPossi- |verse direction of lane traffic.
hilityInReverse TransferPossibilityE-

um [0::1]

Transfer possibility efincoming direction of a lane belt side line segment in|the
ihcomingTransferPossi- |reverse direction ofdane traffic.
hilityInReverse TransferPossibilityE-

um [0.1]
713.3.10 LaneBeltTerminalLine

Table 58 defines the detajls.of the LaneBeltTerminalLine class.

Table 58 — LaneBeltTerminalLine class

0o

lass<<featureType>>: LaneBeltTerminalLine

Definition

Feature that represents the properties of a terminal line of a lane belt element. The
first point of the lane belt element terminal line is located on the first lane bdlt ele-
ment side line.

Lol

ole/Attribute name

Definition

val T Mot G

Specifies a lane anchor position located on the lane belt terminal line.

role: LAP — — - -
LaneAnchorPosition | [0..%] | | Composition relationship
Identifier of the start or the end terminal line.

terminalLineDistinction | TerminalLineDistinc- L
tionEnum [1]
Geometry data of the lane belt terminal line.

shapeData -
LineData | [1]
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7.3.3.11 LaneConnectionPoint

A LaneConnectionPoint should be located on a LaneBelt]Joint. Point geometry of a LaneConnectionPoint
can be specified by degenerating a LaneBeltTerminalLine into a point geometry.

A LaneBeltElement is connected to the next LaneBeltElement by a LaneBeltjoint and its
associations. However, a LaneBeltElementLink is a degenerated line of LaneBeltElement, therefore
LaneBeltElementLink is not necessarily connected to the next LaneBeltElementLink at the identical
LaneConnectionPoint.

EXAMPLF Ill d lL)l dllL‘ll fl UIII t}lC 1uaiu ldllC ufa llis}lvvd_y tU d )11}) }dllC, VV}lUll t}lU llldill ldllcb dl'tT dCfillUd as4qn
ordinary |ane and the slip lane is defined as a tapered lane to avoid overlap, positions of the LaneConnectionPoint
on the mgin lane and slip lane are different. Therefore, the main lane and slip lane are not physically conhected.
To ensur¢ connectivity between those LaneBeltElementLinks, a LaneConnectionPoint defines the associatign
with other LaneConnectionPoints in the same LaneBeltJoint in which it is considered to be connected.

Table 59|defines the details of the LaneConnectionPoint class.

Table 59 — LaneConnectionPoint class

Class<<featureType>>: LaneConnectionPoint

- l Feature that represents the position where some lane belt'element links are connect{
Definitign ed
. Definition
Role/Attribute name — -
Value type | Multiplicity |Stereotypes | Note/Constraint
Specifies a lane belt element link connected'to the lane connection point.
role: LBHL

LaneBeltElementLink | [1.%] | |Association relationship

Specifies another lane connection point on the same lane belt joint for representing
role: conhectedOther- | the Jogical connection with the Jahie connection point.

LCP
LaneConnectionPoint | [0..4] | |Composition relationship
| ) Sequence number as identifier of a constituent geometry data of a lane belt joint
i?qNOOf ponstituent- |y here the lane connection point is located when the lane belt joint is a complex type.
ine
Integer | [0..1] | |
i Distance from the'start point of a constituent geometry data.
distanceToLCP
Length | [0..1] | |
i Coordinates of the line connection point.
coordinateOfLCP - —
DirectPosition | [1] | |

7.3.3.12| LaneBeltFeatureProperty sub-package classes

7.3.3.12|1 General

The LangBeltFeatureProperty sub-package contains the properties for the lane belt feature class¢s
of LaneHeltNetwork package. A class diagram of the LaneBeltFeatureProperty package is shown In

Figure 16.

The LaneBeltFeatureProperty sub-package contains the LaneBeltSegmentProperty dataset specified
the properties of LaneBeltSegment feature.
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«CodeList» «CodeList» «enumeration»
LaneTypeList LaneUsageTypeList LaneExistenceLocationEnum
+ drivinglLane =1 + HOV=1 roadBeltElement = 1
+ reversibleLane = 2 + bus=2 intersectionBelt = 2
+ u-TurnLane =3 + truck=3
+ slipRoadLane = 4 + publicTransportationVehicle = 4
+ shoulderLane =5 + through=5
+ invisibleLane = 6 + slowClimbingLane = 6
+ lay-ByLane =7 + overtaking=7 «enumeration»
+ internalPathLane = 8 + emergeny = 8 NeighbourLaneStatusEnum
+ DbicycleLane =9 + t OrExit = 10
icyclelane efl ran.ce e . noNeighbourLane =1
+ divergingOrMerging = 11 e
. . firstSideline = 2
+ bifurcation = 12 e
secondSideline =3
bothSidelines's 4
«enumeration» «enumeration» «enumeration»
Lane]ointStyleEnum LaneWidthVariationEnum Lane]ointCategoryEnum
simpleType = 1 noTaper =1 onTefminalLineOfIntersection = 1
complexType = 2 taper = 2 onBorderOfVaryingNumberOfLanes = 2
reverseTaper = 3 onBorderOfChangingLaneCharacteristics =3
Figure 16 — Class diagram of the lzaneBeltFeatureProperty package
713.3.12.2 LaneExistenceLocationEnum

Thable 60 defines the details of the LaneExistenceLocationEnum class.

Table 60 — LaneExistenceLocationEnum class

lass<<enumeration>>: LanéExistenceLocationEnum

efinition

Available list of enumerations for the existence location of a lane belt eleme¢nt.

ode

Value

Definition

roadBeltElement

Lane is located on a carriageway.

SHETS N alllwlla)

intersectionBelt

Lane is located in an intersection.

713.3.12.3

LaneJointCategoryEnum

Tablel61 defines the details of the LaneJointCategoryEnum class.

Table 61 — LanejointCategoryEnum class

Class<<enumeration>>: LaneJointCategoryEnum

Definition |Available list of enumerations for the position of a lane belt joint

Code Value Definition

1 onTerminalLineOfInter- Lane beltjoint is located on a terminal line of an intersection belt.
section

2 onBorderOfVaryingNum- |Lane belt joint is located at boundaries where the number of lanes
berOfLanes varies, except for intersection terminal lines.

3 onBorderOfChangingLane- |Lane belt joint is located at boundaries where the lane characteris-
Characteristics tics change.
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7.3.3.12.

4 LanejointStyleEnum

Table 62 defines the details of the LaneJointStyleEnum class.

Table 62 — LaneJointStyleEnum class

Class<<enumeration>>: LaneJointStyleEnum

Definition |Availab1e list of enumerations for category of shape style of the lane belt joint.

Code Value Definition

1 simpleType Alane belt joint connection location expressed by a straight ling,
A lane belt joint consisting of two or more connection locatipns

2 complexType that represent a logical connection even if they are physically
separated.

7.3.3.12|5 LaneTypelList

Table 63

defines the details of the LaneTypeList class.

Table 63 — LaneTypelist class

Class<<(odeList>>: LaneTypeList
Definiti¢gn |Available list of enumerations for lane types.
Code Value Definition
1 drivingLane Driving lane for a vehicle:
2 reversibleLane Lane where the traffic direction is switched under control.
Lane for a U-turnilocated in an intersection or between different
3 uTurnLane L .
traffic directieirlanes.
4 slipRoadLane Lane for a-slip road transferring to another road.
5 shoulderLane Lane ofithe road shoulder where driving is allowed
o A-ldnhe set in an area where the position of the lane is not specified
6 invisibleLane :
onrthe road by the road marking.
7 layByLane Lane used for lay-by.
8 internalPathLane Alane set in an intersection where the position of the lane is not
marked.
9 bicycleLane Lane for bicycles only.
7.3.3.12)6 LaneUsageTypelList

Table 64

defines thedetails of the LaneUsageTypelList class.

Table 64 — LaneUsageTypelList class

Class<<(oaelist==:LanelsageTypelist

Definition |Available list of enumerations for lane usage types.

Code Value Definition

1 hov High-occupancy vehicle (HOV) lane.

2 bus Bus lane.

3 truck Truck lane.

4 publicTransportVehicle Public transport vehicle lane.

5 through Through lane.

6 slowClimbing Climbing lane for slower-moving vehicles.
NOTE LaneUsageTypeList is not intended to be used as a traffic regulation.
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Table 64 (continued)
7 overtaking Overtaking vehicle lane.
8 emergency Emergency vehicle lane.
9 entranceOrExit Entrance/exit lane.
10 mergeOrBranch Diverging lane/merging lane.
11 bifurcation Lane branches in the designated direction.
NOTE LaneUsageTypeList is not intended to be used as a traffic regulation.

713.3.12.7 LaneWidthVariationEnum

Thable 65 defines the details of the LaneWidthVariationEnum class.

Table 65 — LaneWidthVariationEnum class

(lass<<enumeration>>: LaneWidthVariationEnum

Definition Available list of enumerations for lane width variatior_types.

(Jode Value Definition

1 noTaper There is no lane taper.

2 taper Lane narrows following thiglane belt element orientation.
3 reverseTaper Lane widens following\the lane belt element orientation.

~

3.3.12.8 NeighbourLaneStatusEnum

Table 66 defines the details of the NeighbourLaneStatusEnum class.

Table 66 — NeighbourLaneStatusEnum class

(lass<<enumeration>>: NeighbourLaneStatusEnum

=

efinition

Available listof enumerations for existence status of neighbouring lanes on
and rightsides.

the left

ode

Value

Definition

noNeighbour

There is no neighbouring lane.

firstSide

There is a neighbouring lane on the first side.

secondSide

There is a neighbouring lane on the second side.

B OO0 DN | | A

bothSides

There are neighbouring lanes on both sides.

N

713.3.13.1 General

LaneBeltSegmentProperty package contains the property classes for the LaneBeltSegmen

3.3.13 LaneBeltSegmentProperty package

Figure 17 shows the class diagram of the LaneBeltSegmentProperty.
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«DataType»
LaneManagementProperty

«DataType»
LaneDesignProperty

«DataType»
LaneCautionZone

+ laneCautionType: LaneCautionTypeList [1..*]

RoadDesignProperty

«DataType»
RoadPhysicalCharacteristics::Dogleg

RoadPhysicalCharacteristics::Overlapping

RoadDesignProperty
«DataType»

+ lengthPfZone: Length [0..1]

«DataType»
LaneTrafficControlProperty

«DataType»
LaneRumbleArea

+ lengthOfLaneRumbleArea: Length [0..1]
+ descijiption: CharacterString [0..1]

RoadDesignProperty

«DataType»
RoadPhysicalCharacteristics::
VerticalAlignment

RoagdDesignProperty

«DataType»
RoadPhysicalCharacteristics::
HorizontalAlignment

«CodeList»
LaneCautionTypeList

hardObstacleOnSide = 1
slippery =2
shortVisibility = 3
crankLane = 4
windingLane = 5

+ o+ o+ o+ o+

Figure 17 — Class diagram of LaneBeltSegmentProperty

7.3.3.13]2 LaneCautionTypeList
Table 67 [defines the details of the LaneCautionTypeList class.
Table 67 — LaneCautionTypelList class
Class<<(odeList>>: LaneCautionTypelList
Definitign |Available list of enumerations for lane caution types on a lane segment.
Code Value Definition
1 hardObstacleOnSide Lane has hard obstacles on either or both sides.
2 slippery Surface of the lane is slippery.
3 shortVisibility Lane has a section of short visibility.
4 crankLane Lane has a sharp angle (e.g. 90°) dogleg without transition.
5 windingLane Lane has a winding part.

7.3.3.13.3 LaneCautionZone

Table 68 defines the details of the LaneCautionZone class.
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Table 68 — LaneCautionZone class

Class<<dataType>>: LaneCautionZone

Definition Zone in which road users are required to exercise caution.
Definition
Attribute name —— -
Value type |Mult1pllc1ty |Stereotypes |N0te/C0nstra1nt
) Code type for lane caution.
laneCautionType - -
LaneCautionTypeList | [1] | |
Cautiomrzomne lcugth.
lgngthOfZone
Length | [0..1] | |
713.3.13.4 LaneDesignProperty
Table 69 defines the details of the LaneDesignProperty class.
Table 69 — LaneDesignProperty class
(lass<<dataType>>: LaneDesignProperty
Definition Physical design characteristics of a lane.
Definition
Role/Attribute name — -
Value type Multiplicity " |Stereotypes |Note/C0nstramt

ple: laneHorizonta-
Alignment

==

Characteristics of horizontal alignmeént of the lane.

HorizontalAlignment

Generalization refation-
ship

rple: laneDogleg

Characteristics of the dogleg'angle of the lane.

Dogleg

Generalization refation-
ship

rple: laneVerticalGradi-
ent

Characteristics ofithe vertical alignment of the lane.

VerticalAlighiment

Generalization refation-
ship

rple: laneOverlapping

Characteristics of an overlapping area

Overlapping

Generalization refation-
ship

~

3.3.13.5 LaneManagementProperty

Table 70 defines the details of the LaneManagementProperty class.

Table 70 — LaneManagementProperty class

()

lass<<dataType>>: LaneManagementProperty

Bartiac fortbha laa oo o o gaaand
eSS TOT—Tt

[ afinition
CITITCIOTT

Do
TTOoOpT T oo gt eTre:

Role/Attribute name

Definition

Value type Multiplicity |Stereotypes

| Note/Constraint

role: laneCautionZone

Characteristics of a caution zone in the lane.

LaneCautionZone

Generalization relation-
ship

7.3.3.13.6 LaneRumbleArea

Table 71 defines the details of the LaneRumbleArea class.
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Table 71 — LaneRumbleArea class

Class<<dataType>>: LaneRumbleArea

Definition Area in a lane where rumble strips are installed.
Definition
Attribute name —— -
Value type |Mult1pllc1ty |Stereotypes |N0te/Constramt
Length of lane rumble area.
length
Length | [0..1] | |
o Bescriptiomrstatenrent:
description -
CharacterString | [0..1] | |
7.3.3.13|7 LaneTrafficControlProperty
Table 72|defines the details of the LaneTrafficControlProperty class.
Table 72 — LaneTrafficControlProperty class
Class<<dataType>>: LaneTrafficControlProperty
Definiti¢n Properties for lane traffic control used in an ADS.
Definition
Role/Attribute name — -
Value type Multiplicity |Ster€otypes |Note/C0nstra1nt

Specifies a rumble zone in lane

role: langRumbleArea
LaneRumbleArea

Generalization relation-
ship

7.3.4 RoadStructureAndEquipment package
7.3.4.1 | General

7.3.4.1.1 Contents of RoadStructureAndEquipment package

The RoaqStructureAndEquipment package contains the road structures and
the road|structure, road equipment and road markings.

TheRoadStructureAndEquipmentpackageshowninFigure 18 containstheRoadStructureAndEquipment
class thaf generalizes four specialization classes corresponding to the categories of MajorRoadStructurje
MinorRopdStructure, ReaddEquipment and RoadMarking sub-packages. Each of the four specializatiqn

classes generalizes individual features specified in Table 73.

The RoaflStructuteAndEquipment package also contains the common property classes which defipe
the comrponly-used properties in the features belonging RoadStructureAndEquipment.

equipment data classifying

N
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+ sequenceNumber: Integer

«FeatureType» «FeatureType» «FeatureType» «FeatureType»
_mmmrp MinorlRoadStructure RnndF'q,uipmgut RnndM_a_rking
«DataType» «DataTypé»
ProjectionLine RSEArx€aShape

rseAreaShapeType: RSEAreaShapeTypeH

num

+projectionPoint 2.% +RSELine 3.*
«DataType» «DataType»
ProjectionPoint RSELineShape
+ sequenceNumber: Integer rseLineShapeType: RSELineShapeTypeEpum
+ coordinateOfProjectionPoint: PointData rseLineShapeData: LineData
+ projectionPointMarker: ProjectionPointMarkerEnum
+ identifierOfAnchorPosition: ID [1..¥]
«DataType»
RSEPointShape
+ rsePointShapeType: RSEPointShapeTypeEnum [0..1]
+ rsePointShapeData: PointData
«enumeration» «entmeration» «enumeration» «enumeration»
ProjectionPointMarkerEnum RSEAreaShapeTypeEnum RSELineShapeTypeEnum RSEPointShapeTypeEnum
first=1 square = 1 entranceExitLine=1 representativeAndProjectipnPoint=1
intermediate = 2 longitudinalRectangle = 2 projectionLine = 2 representativePoint = 2
last=3 traversalRectangle = 3 other =3 projectionPoint = 3
alone = 4 polygon = 4 otherPoint = 4
circular =5

Figure 18 — Class diagram of RoadStructureAndEquipment package

Table 73 — Essential road structures and equipment belonging to RoadStructureAndEquipment
package

Feature category Feature Related road features

Major road structure Bridge Road/Intersection/(Lane)
Tunnel Road/Intersection/(Lane)
Viaduct Road/Intersection/(Lane)
InaccessibleSlopedZone Road/(Lane)
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Table 73 (continued)

Feature category Feature Related road features
Minor road structure CentralReserve Road/(Lane)
Foundation Road/Intersection/(Lane)
Gantry Road/Intersection
Gutter Road/Intersection
Hedge Road/Intersection/(Lane)
Kerb Road/Intersection
Manhole Road/Intersection
PedestrianOverpass Road/Intersection
Pier Road/Intersection/(Lahe)
RailwayCrossing Road
Trafficlsland Road/Intersection/(Lane)
TramTrack Road/Intersection/(Lane)
Wall Road/hitersection/(Lane)
Road eqyipment BusStopBoard Roady(Lane)
Delineator Road/Intersection/Lane
DistanceMarker Road/Intersection
Fence Road/Intersection/(Lane)
Gate Road/Lane
Guardrail Road/Intersection/(Lane)
IslandNose Road/Intersection
RisingBollard Lane
RoadLighting Road/Intersection/Lane
RoadSign Road/Intersection/Lane
RoadStud Road/Intersection / Lane
SpeedBump Lane
SupportPost Road/Intersection/Lane
InformationBoard Road/Intersection/Lane
TrafficPole Road/Intersection/Lane
TrafficSignalHead Road/Intersection/Lane
UtilityPole Road/Intersection/Lane
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Feature category Feature Related road features
Road marking BusStopClearway Road/Lane
CarriagewayEdgeMarking Road/Lane
ClearwayArea Road/Lane
LaneEdgeMarking Lane
LayByMarking Road/Lane
PedestrianCrossing Road/Intersection/Lane
RegulatoryMarking Road/Lane
RoadCentreMarking Road/Lane
RoadShoulderMarking Road/Lane
StopLine Road/Intérnsection/Lane
SymbolRoadMarking Road/Intersection/(Lane)
TextRoadMarking Road/Intersection/(Lane)
TrafficChannelizingMarking Road/Intersection/Lane
TrafficlslandMarking Road/Intersection/Lane

~

3.4.1.2 RoadStructureAndEquipment

The RoadStructureAndEquipment class is an abstractlass and acts as the branch class for ex
the hierarchical model. Table 74 defines the details 6fithe RoadStructureAndEquipment class.

Table 74 — RoadStructureAndEquipment class

pressing

(o)

lass<<featureType>>: RoadStructureAndEquipment

Definition

Any feature thatrepresents either a road structure situated along or across the road-
way (bridges)tunnels, gantries, safety rails, etc.), or a road equipment includjing road

markings used for road operation.

ol

ole/Attribute name

Definition

Value type

Multiplicity |Stereotypes |Note/Constraimt

—

ple: majorRoadStruc;
ire

(s

Specifies a major road structure.

MajorRoadStructure

Generalization felation-
ship

ple: minorReadStruc-
ire

— =

Specifies a minor road structure.

MinorRoadStructure

Generalization telation-
ship

—

plesroadEquipment

Specifies a road equipment.

Generalization felation-

RoadEguinment
1 r

ship

role: roadMarking

Specifies a road marking.

RoadMarking

Generalization relation-
ship

7.3.4.1.3 RoadStructureAndEquipmentCommonProperty package

7.3.4.1.3.1 ProjectionLine

Table 75 defines the details of the ProjectionLine class.
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Table 75 — ProjectionLine class

Class<<dataType>>: ProjectionLine

Line consisting of two or more projection points, that represents either the entire
Definition outline, or part thereof, for the road structure or a piece of road equipment, and indi-
cates that positional relationship to the road features.

. Definition
Role/Attribute name — -
Value type | Multiplicity |Stereotypes | Note/Constraint
Specifies a projection point in the projection line.
role: profectionPoint o _ Composition relationship
ProjectionPoint [2.%] {ordered by sequence
number}

Sequence number of a projection lines of a road structure or a piece of roadequip-
sequencdNumber ment.
Integer | [1] |

7.3.4.1.3.2 ProjectionPoint

Table 76 [defines the details of the ProjectionPoint class.

Table 76 — ProjectionPoint class

Class<<dataType>>: ProjectionPoint

Point set on the representative point or en‘the planar outline of the road structure}
Definitign or a piece of road equipment and represéents a reference point to the anchor posi-
tion of the road feature.

Definition

Attribute name N—— -
Value type |Mult1p11c1ty |Stere0types |N0te/Constra1nt

Sequence number of a projection point of the road structure or a piece of road
sequencgNumber equipment.

Integer | 1] | |
coordinafeOfProjection- |Coordinates of:th€ projection point.
Point DirectPosition | [1] | |

Positiofi grder of the projection point.
projectignPointMarker | profedtionPointMarker- [1]

Entim
identifietOfAnchorPosi-<ddentifier of the anchor position corresponding to the projection point.
tion ID [1.7]

7.3.4.1.3.3 ProjectionPointMarkerEnum

Table 77 [defines the details of the ProjectionPointMarkerEnum class.

Table 77 — ProjectionPointMarkerEnum class

Class<<enumeration>>: ProjectionPointMarkerEnum

Definition Available list of enumerations for the order type of the projection point.
Code Value Definition
1 first The first projection point of a projection line.
2 intermediate The intermediate projection point of a projection line.
3 last The last projection point of a projection line.
4 Projection point of a road structure or a piece of road equipment
alone ST
that does not set a projection line.
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Table 78 defines the details of RSEAreaShape class.

Table

78 — RSEAreaShape class

Class<<dataType>>: RSEAreaShape

Configuration data for defining the area representing the footprint of a road struc-

Definition ture or a piece of equipment, consisting of three or more-line shapes.
Dcf;ll;tiull

Role/Attribute name —— -
Value type |Mult1pllc1ty |Stere0types |Note/C0nstramt

Specifies a line shape for representing an area shape of a road structure or g piece of

rple: rseLineShape

road equipment.

RSELineShape

[2.%] |

| Composition relationship

—

ceAreaShapeType

Area shape classification of a road structure or a piece of road equipment.

num

RSEAreaShapeTypeE-

(1]

7|3.4.1.3.5 RSEAreaShapeTypeEnum

Thble 79 defines the details of the RSEAreaShapeTypeEnum class:

Table 79 — RSEAreaShapeTypeEnum class

(lass<<enumeration>>: RSEAreaShapeTypeEnum

Definition Ava}'lable list of enumerations for area shapes of a road structure or a piecd of road
equipment.

(Jode Value Definition

1 square Ah area shape is a square.

2 longitudinalRectangle An area shape is a longitudinal rectangle along the road.

3 traversalRectangle An area shape is a traversal rectangle along the road.

4 polygon An area shape is a polygon.

5 circular An area shape is a circular form.

7|3.4.1.3.6 RSELineShape

Table 80 — RSELineShape class

Thble 80 defines-the details of the RSELineShape class.

(lass<zdataType>>: RSELineShape

Definition

Configuration data of a line shape for a road structure or a piece of road equipment.
|

Definition
Attribute name — -
Value type | Multiplicity |Stereotypes |Note/Constra1nt
Classification of a line for a road structure or a piece of road equipment.
rseLineShapeType RSELineShapeTypeE- [1]
num
) Line geometry data of a road structure or a piece of road equipment.
rseLineShapeData

LineData

[1]

7.3.4.1.3.7 RSELineShapeTypeEnum

Table 81 defines the details of the RSELineShapeTypeEnum class.
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Table 81 — RSELineShapeTypeEnum class

Class<<enumeration>>: RSELineShapeTypeEnum
Definition Ava.ilable list of enumerations for line shapes of a road structure or a piece of road
equipment.
Code Value Definition
1 entranceExitLine Line shape for indicating an entrance or exit.
2 projectionLine Line shape for indicating projection.
3 other Line shape for indicating others
7.3.4.1.3.8 RSEPointShape

Table 82

defines the details of the RSEPointShape class.

Table 82 — RSEPointShape class

Class<<dataType>>: RSEPointShape
Definiti¢n Configuration data of a point shape for a road structure or-a‘piece of road equipment.
. Definition

Attribute name — -
Value type | Multiplicity |Stereotypes | Note/Constraint
Classification of a point for a road structure or,agiece of road equipment.

rsePoint$hapeType RSEPointShapeTypeE- [0.1]
num "

! Point geometry data of a road structure or a piece of road equipment.

rsePoint$hapeData -
PointData | [1]

7.3.4.1.3.9 RSEPointShapeTypeEnum

Table 83

defines the details of the RSEPointShapeTypeEnum class.

Table 83 —'RSEPointShapeTypeEnum class

Class<<¢numeration>>: RSEPointShapeTypeEnum
. Availablelist of enumerations for points representing a road structure or a piece of
Definitign .
roadequipment.
Code Value Definition
1 representativePointAnd- |The pointis both a representative and projection point.
ProjectionPoint
2 representativePoint The point is a representative point.
3 projectionPoint The point is a projection point.
4 otherPoint The point is for another purpose.

7.3.4.2 MajorRoadStructure sub-package

7.3.4.2.1 Contents of MajorRoadStructure sub-package

The MajorRoadStructure sub-package contains the following features:

MajorRoadStructure,

Bridge,

68

InaccessibleSlopedZone,
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An InaccessibleSlopedZone is not a road structure but is specially included in the MajorRoadStructure
sub-package.

The MajorRoadStructure sub-package also contains the property package for the major road structure
features.

gure 19 shows the classes of the MajorRoadStructure sub-package.

RoadStructuresAndEquipment

«FeatureType»
MajorRoadStructure

A

The Majannadernr‘fnrp th-pnr‘kngp contains the features which are ncnn]]y constructed d Iring the
irfitial road construction phase as the road structures, and for which it is later difficult to cha
ppsitions and shapes.
Fi

hge their

«FeatureType» «FeatureType»
Bridge Tunnel
+ planarOutline: RSEAreaShape + planarOutline: RSEAreaShape
+ length: Length [0..1] + length: Length [0..1]
+ width: Length [0..1] +  width: Length [0..1]
+ parapetHeight: Length [0..1] + clearance: Length [0..1]
+ clearanceHeight: Length [0..1] + projectionLine: ProjectionLine [2.*
+ projectionLine: ProjectionLine [2..*]
«FeatureType» «FeatureType»
Viaduct InaccessibleSlopedZone
+ planarOutline: RSEAreaShape + planarOutline: RSEAreaShape
+ length: Length [0..1] + slopedZoneType: SlopedZoneTypsg
+  width: Length [0..1] + tiltDirection: TiltDirectionEnum
+ height: Length [0:1] +  length: Length [0..1]
+ projectionLinexProjectionLine [2.*] +  width: Length [0..1]
+ distance: Length [0..1]
+ projectionLine: ProjectionLine

List

«CodeList»
SlopedZoneTypelList

+
+
+

bank =1
cuting = 2
cliffPrecipice = 3

«enumeration»
TiltDirectionEnum

upward = 1
downward = 2
flat=3

Figure 19 — MajorRoadStructure sub-package
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7.3.4.2.2 MajorRoadStructure

The MajorRoadStructure class is an abstract class and is defined as the superclass in the
MajorRoadStructure sub-package.

EXAMPLE

viaducts,

Table 84

and tunnels.

defines the details of the MajorRoadStructure class.

Table 84— MajorRoadStructurectass ]

MajorRoadStructure are major civil engineering constructed road structures such as bridges,

Class<<featureType>>: MajorRoadStructure

- l Any large-sized feature located below, above or along the roadway formingya'struc-

Definitign

tural element of the road.
. Definition

Role/Attribute name — -

Value type | Multiplicity | Stereotypes | Note/Constraint
i Specifies a bridge as a subclass.
role: Bridge

Bridge | | | Generalization relationshi

role: Tunpel

Specifies a tunnel as a subclass.

Tunnel | | | Generalization relationship

role: Viadluct

Specifies a viaduct as a subclass.

Viaduct | | | Generalization relationship

role: Ina
bleSlope

cessi- Specifies an inaccessible sloped zone as a subclass.

1 Zone InaccessibleSlopedZone | | | Generalization relationship

7.3.4.2.3

A Bridge
an Inters
can be st

A Bridge
projectig

If a Bridg
in Proje
Projectig

If a RoadiBeltElement)isva single carriageway and two or more parallel Bridge features exist in t
RoadBeltElement, each Bridge can optionally relate to the applicable LaneBeltElement.

In the cdse of.double-decker bridges (stacked bridges), these can be defined separately as an upp

Bridge

is located along the entire or part of a RpadBeltElement, and/or both a RoadBeltElement arn
ectionBelt. A Bridge does not support the structure components under the road surface th
pported by Pier, Wall and Foundatien features.

is expressed by a planar area surrounded by lines that are classified as entrance/exit lines ar
n lines, and vehicles cannofimove laterally out of the road due to the bridge.

e is related to two or.mere RoadBeltElements, a Bridge can have intermediate ProjectionPoi
CctionLine at a location corresponding to terminal line of a RoadBeltElement, and th
nPointMarker is-defined as "intermediate".

bridge a
Table 85

d allower bridge.

d
ht

d

Nt
nt

1

28

defines the detalls of the Bridge class.

Table 85 — Bridge class

Class<<featureType>>: Bridge

Civil engineering structure that affords passage to pedestrians, animals, vehicles,

Definition waterways and services above obstacles or between two points at a height above th

ground.

e

Attribut

Definition

€ name

Value type Multiplicity |Stereotypes |Note/Constraint
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Table 85 (continued)

i Planar geometry data of the bridge outline.
planarOutline
RSEAreaShape | [1] | |
Longitudinal length of the bridge between abutments.
length
Length | [0..1] | |
) Maximum width of the bridge.
width
Length | [0..1] | |
Heightfromtheroad-surface-toabuiltinparapetorfenee
arapetHeight
Harap & Length | [0..1] | |
Minimum clearance distance measured from the road surface to theundersjde of
clearance the bridge structure above.
Length | [0.1] | |
Line that represents the side edge of the bridge that is projected onto the ropd fea-
projectionLine ture.
ProjectionLine | [2.%] | |

3.4.2.4 InaccessibleSlopedZone

7
A InaccessibleSlopedZone is a natural or human-maintained objeet that exists near the road sugq
C

h as cliff,
Witting, bank, etc. which vehicle cannot access. An InaccessibleSlopedZone relates to a side line of the
RpadBeltElement. An InaccessibleSlopedZone is specifieddya planar area shape consisting offmultiple
lipes classified into a projection line and other lines and projection points of InaccessibleSlgpedZone
are located on both end points of a projection line.
Aph InaccessibleSlopedZone rarely exists inside-'a road, but if an InaccessibleSlopedZore exists
bgetween LaneBeltElements, the InaccessibleSlopedZone will optionally relate to the LaneBeltElement.
LaneAnchorPositions are linked by ProjectionPoints in a ProjectionLine of InaccessibleSlopedZone.
Table 86 defines the details of the InaceessibleSlopedZone class.
Table’86 — InaccessibleSlopedZone class
(lass<<featureType>>: InaceessibleSlopedZone
Definiti Natural or artificial sloped zones that exist near the road and are normally|inacces-
efinition . .
sible to vehicles.
Definition
Attribute name — -
Value type |Mult1pllc1ty |Stereotypes |Note/C0nstra1mt
i Planar geometry data of the inaccessible sloped zone outline.
planarOutline
RSEAreaShape | [1] | |
The type of sloped zone.
slopédZoneType -
SlopeZoneTypeList | [1] | |
o ] Classification of the direction of the sloped zone.
tiltDirection — -
TiltDirectionEnum | [1] | |
Length of the inaccessible sloped zone.
length
Length | [0..1] | |
. Width of the inaccessible sloped zone.
width
Length | [0..1] | |
i Minimum distance between the inaccessible sloped zone and the road edge.
distance
Length | [0..1] | |
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Table 86 (continued)

Line that represents the side edge of the inaccessible sloped zone that is projected
projectionLine onto the road feature.

ProjectionLine | [1] |

7.3.4.2.5 Tunnel

A Tunnel is a long-enclosed road route that is located on the entire or part of a RoadBeltElement or
across both a RoadBeltElement and an IntersectionBelt.

A Tunnellis expressed by a planar area surrounded by lines that are classified as entrance/exit linés atjd
projectidn lines, because vehicles cannot move laterally out of the road when inside the tunnels

If a Tunpel is related to two or more RoadBeltElements, and a tunnel can have an dntermediate
ProjectignPoint in a ProjectionLine at the location corresponding to the terminal line pf
RoadBel{Element, and its ProjectionPointMarker, it is defined as "intermediate".

If a Ro3dBeltElement is a single carriageway and two or more parallel tihnels exist in the
RoadBel{Element, each tunnel can optionally relate to the applicable LaneBeltElement.

Table 87|defines the details of the Tunnel class.

Table 87 — Tunnel class

class<<fpatureType>>: Tunnel

Structure dug into the ground, hills or hountains creating a long-enclosed road
space. Itis a long-enclosed transport.route.

Definitign . ] ) )
A sub-surface structure in the grgund, hills, or mountains creating a long-enclosed
road space.
. Definition
Attribute name —— -
Value type |Mult1pllc1ty |Stere0types |Note/Constralnt

Planar geometry data-of the tunnel outline.

planarOytline
RSEAreaShape | [1] |
Length of thetunnel.
length
Length | [0..1] |
. Width of the tunnel.
width
Léngth 1[0.1] | |
) Minimum clearance distance measured from the road surface to the tunnel ceiling.
clearanc¢Height
Length | [0..1] | |
Line that represents the side edge of the tunnel that is projected onto the road fea-
projectignLine ture.
ProjectionLine | [2.%] | |

7.3.4.2.6 Viaduct

A Viaduct is located along the entire or part of a RoadBeltElement and/or both a RoadBeltElement and
an IntersectionBelt. A Viaduct does not support the structure components under the road surface that
can be handled by Pier, Wall and Foundation features.

A Viaduct is expressed by a planar area surrounded by lines that are classified as entrance/exit lines
and projection lines, because vehicles cannot move out of the road due to the viaduct.

If a Viaduct is related to two or more RoadBeltElements, the Viaduct can have an intermediate
ProjectionPoint in a ProjectionLine at the location corresponding to the terminal line of
RoadBeltElement, and its ProjectionPointMarker, it is defined as "intermediate”.
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If a RoadBeltElement is a single carriageway and two or more parallel Viaducts exist in the
RoadBeltElement, each Viaduct can optionally relate to the applicable LaneBeltElement.

Table 88 defines the details of the Viaduct class.

Table 88 — Viaduct class

Class<<featureType>>: Viaduct

Structure consisting of a series of piers or columns supporting an elevated carriage-

Definition way built to span a physical obstacle
. Definition

Attribute name T :

Value type | Multiplicity | Stereotypes | Note/Constraint
i Planar geometry data of the viaduct outline.

planarOutline
RSEAreaShape | [1] | |
Length of the viaduct.

léngth
Length | [0..1] | |
Width of the viaduct.

width
Length | [0..1] | |

) Height from the road surface to a built-in parapet or fence.
Height

Length

1[0..1] | |

grojectionLine

feature.

Line that represents the side edge of the viaduct that is projected onto the rg

ad

ProjectionLine

|[2.7] | |

7|3.4.2.7.1 SlopedZoneTypelList

7|3.4.2.7 MajorRoadStructureFeatureProperties package

Table 89 defines the details of the SlopédZoneTypelList class.

Table 89 — SlopedZoneTypeListclass

(lass<<CodeList>>: SlopedZoneTypeList

Definition Available list of enumerations for an inaccessible sloped zone.

(Jode Value Definition

1 bank The sloped zone is defined by a bank and bank wall
2 cutting The sloped zone is defined by a cut and cut wall

3 cliffPrecipice The sloped zone is a cliff/precipice.

713.442¢¥7.2 TiltDirectionEnum

Tabie 90 defines thre detaiisof the TittbirectionEmum ciass:

Table 90 — TiltDirectionEnum class

Class<<enumeration>>: TiltDirectionEnum

Definition Available list of enumerations for the direction of tilt of the InaccessibleSlopedZone.
Code Value Definition

1 upward Upward tilt based on the projection line.

2 downward Downward tilt based on the projection line.

3 flat A flat field.
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7.3.4.3

MinorRoadStructure sub-package

7.3.4.3.1 Contents of MinorRoadStructure sub-package

The MinorRoadStructure sub-package contains the following features:

— MinorRoadStructure,

— Cent

ralReserve,

— Fou
— Gant
—  Gutt
— Hed
— Kerh
— Man
— Pedsd
— Pier,
— Raily
— Traf

— Tran

— Wall

The Min
features
the initia
changed

Figure 2
.org/iso

datiomn,
ry,

br,

hole,

strianOverpass,

vayCrossing,

Ficlsland,

WTrack, and

ts/22726/-1/ed-1/en fokan enlarged version of this figure).

brRoadStructure sub-package contains-the property package for the minor road structufe
The MinorRoadStructure sub-packagé also contains the features usually implemented during
1 road construction, but which can'later be added and/or have their positions and/or shap¢s

) shows the class diagram of the MinorRoadStructure sub-package (see https://standards.igo
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RoadStructuresAndEquipment

«FeatureType»
MinorlRoadStructure

7

«FeatureType»
CentralReserve

«FeatureType»
Foundation

+ planarOutline: RSEAreaShape
+ length: Length
+ width: Length

+ planarOutline: RSEAreaShape
+length: Length
+ width: Length

+ height: Length [0..1]
+ projectionLine: ProjectionLine [2..¥]

ISO/TS 22726-1:2023(E)

«FeatureType»
Gantry

+ planarOutline: RSEAreaShape
+length: Length
+ width: Length

F Neignt: Length
+ material: Material TypeList [0..1]
+ projectionLine: ProjectionLine [1..*]

«FeatureType»
Gutter

+length: Length

+ width: Length

+ height: Length [0..1]
+ depth:Length [0..1]

+ planarOutline: RSEAreaShape

«FeatureType»
Hedge

+ planarOutline: RSEAreaShape
+length: Length

+ width: Length

+ height: Length [0..1]

+ projectionLine: ProjectionLine

«FeatureType»
Manbhole

+ planarQOutline: RSEAreaShape [0..1]
+ usage: ManholeUsageList [0..1]

+ lengthwise: Length [0..1]

+ crosswise: Length [0..1]

+ diameter: Length [0..1]

+ projectionPoint: ProjectionPoint

+ representativePoint: RSEPointShape

+ heightOfPlant: Length [0..1]
+ projectionLine: ProjectionLine [2..*]

+ height: Length
+ clearanceHeight: Length
+ projectionLine: ProjectionLiné

«FeatureType»
Kerb

+plarfarOutline: RSELineShape
+léngth: Length

+ width: Length

+ height: Length [0..1]

+ material: Material TypeList [0..1]
+ projectionLine: ProjectionLine

«FeatureType»
PedestrianOverpass

«FeatureType»
Pier

+ planarOutline: RSEAreaShape'{1..*]
+ length: Length
+ width: Length

«FeatureType»
RailwayCrossing

+isSamePlane: Boolean

+ planarOutline: RSEAreaShape

+length: Length

+ width: Length

+ clearanceHeight: Length [0..1]

+ nameOfRailwayCrossing: CharacterStripg’[03]
+ isExistenceOfGate: Boolean

+ haveTrafficSignal: Boolean [0..1]

+ projectionLine: ProjectionLinef2..%]

+ clearanceHeight: Lehgth [0..1]
+nameOfPedestrjanOverpass: CharacterString [0..1]
+ isExistenceOfFotndation: Boolean

+ sideviewShape: LineData [0.*]

+ projectiopLine: ProjectionLine [2.*]

+ planarOutline: RSEAreaShape
+ pierType: PierTypeList

+ lengthwise: Length

+ crosswise: Length

+ topHeight: Length

+ projectionLine: ProjectionLine

1.4

«FeatureType»
TrafficIsland

+ planarOutline: RSEAreaShape
+ lengthwise: Length

+ crosswise: Length

+ height: Length [0..1]

+ projectionLine: ProjectionLine [2..*]

«FeatureType»
Wall

+ wallType: WallTypeList
+ material: MaterialTypeList [0..1]

+ planarOutline: RSELineShape
+lengthwise:Length

+ crosswise: Length

+ topHeigh: Length [0..1]

+ projectionLine: ProjectionLine

«FeatureType»
TramTrack

+planarOutline:RSEAreaShape

+ tramTrackType: TramTrackTy,
+isVehiclePassable: Boolean [0..
+ width: Length
+height:Length[0..1]
+numberOfTracks: Integer

+ projec tionLine: ProjetionLine|

eList [0..1]
]

[2.4]

«CodeList»
ManholeUsageList

«CodeList»
PierTypeList

«CodeList»
TramTrackTypeList

«CodeList»
WallTypeList

+sewage =1

+ powerSupply = 2

+ communication = 3
+others =4

+ bridgePier = 1

+ viaductPier = 2

+ tunnelPier = 3

+ buildingSupportPier = 4

Figure 20 — MinorRoadStructure package
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+ separatedTrack = 1
+ sharingTrack = 2
+ withTrolleyOverheadWire = 3

+ underpassWall = 1
+sideWall =2

+ retainingWall = 3

+ protectionWall = 4
+noiseScreenWall = 5
+ buildingWall = 6
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7.3.4.3.2 MinorRoadStructure

The MinorRoadStructure class is an abstract class and is defined as the root class for the
MinorRoadStructure sub-package.

Table 91 defines the details of the MinorRoadStructure class.

Table 91 — MinorRoadStructure class

Class<<featureType>>: MinorRoadStructure

_ l Any medium- or small-sized feature located in, above or along the roadway forming.4
Definitign
structural element of the road.
. Definition
Role/Attribute name —— -
Value type |Mult1pllc1ty |Stereotypes |N0te/Constra1nt

Specifies a central reservation, separating two or more carriageways:

role: CenfralReserve —Y - -
CentralReserve | | |Generahzat10n relationship

. Specifies a foundation.
role: Fouhdation -
Foundation | |

| Generalization relationship

Specifies a gantry.
role: Ganfry | |

Gantry |Generalization relationship
Specifies a gutter.

role: Gutter — - -
Gutter | | |Generallzat10n relationship
Specifies a hedge.

role: Hedge — - -
Hedge | | |Generallzat10n relationship
Specifies a kerb.

role: Kerp — - -
Kerb | | |Generahzat10n relationship
Specifies a manhole.

role: Marnhole — - -
Manhole | | |Generallzat10n relationship

role: PedbstrianOver- |Specifies a pedestrianeverpass

pass PedestrianOverpass | | |Generalization relationship

) Specifies a pier
role: Pier -
Pier | |

| Generalization relationship

) ) Specifies a railway crossing.
role: RailwayCrossing - -
RailwayCrossing | |

| Generalization relationship

) Specifies a traffic island as a subclass.
role: Trafficlsland | |

Trafficlsland

Specifies subclass TramTrack.
role: TramTrack
TramTrack | |

| Generalization relationship

| Generalization relationship

Specifies a wall.

role: Walll

Wall | | iGeneralization relationship

7.3.4.3.3 CentralReserve

A CentralReserve is located either along the entire area or part of an area between the RoadBeltElements
of a dual carriageway. A CentralReserve does not project to an IntersectionAnchorPosition.

A CentralReserve shape is a planar area shape consisting of multiple lines classified into projection
lines and other lines. Projection lines of the CentralReserve are located on both sides along the road and
are related to the Road AnchorPositions on the RoadBeltSideLines.

If a CentralReserve is surrounded by a kerb or another low border, the CentralReserve can contain a
height.
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If a CentralReserve is related to two or more RoadBeltElements, a CentralReserve can have an
intermediate ProjectionPoint in a ProjectionLine at a location corresponding to the terminal line of
RoadBeltElement, and its ProjectionPointMarker is defined as ‘intermediate’.

As a special case, if a CentralReserve exists in the central part of a RoadBeltElement, the CentralReserve
can optionally relate to a LaneAnchorPosition in the LaneBeltElement and a Road AnchorPosition in the

RoadBeltElementLink.

Table 92 defines the details of the CentralReserve class.

Table 92 — CentralReserve class

(lass<<featureType>>: CentralReserve
Definition Area separating the carriageways of a dual carriageway road.
. Definition
Attribute name —— -
Value type | Multiplicity |Stereotypes | Note/Constraint
) Planar geometry data of the central reserve outline.
planarOutline
RSEAreaShape | [1] | |
Length of the central reserve.
l¢gngth
Length | [0..1] | |
. Width of the central reserve.
width
Length | [0..1] | |
i Height of the central reserve fromroad surface.
Height
Length | [0..1] | |

projectionLine

Line that represents the side'edge of the central reserve that is projected on
road feature.

to the

[[2.7] | |

ProjectionLine

N

3.4.3.4 Foundation

li
ature along a road;

p—

Foundation along a RoadBeltElement or an IntersectionBelt that can affect road traffic, re
the base object installed under the road structures or a piece of road equipment.

he outline of a Foundatien.is a planar area shape consisting of multiple lines classified into p
hes and other lines. The-projection lines of a Foundation are located on both sides of a fo

fla Foundation exists between LaneBeltElements, it is optionally related to LaneBeltElement.

hble 93 defines the details of the Foundation class.

Table 93 — Foundation class

presents

rojection
undation

q

lass<<featureType>>: Foundation

Definition

Base object installed under a road structure or a piece of road equipment.

. Definition

Attribute name T .

Value type | Multiplicity | Stereotypes | Note/Constraint
i Planar geometry data of the foundation outline.

planarOutline
RSEAreaShape 1] | |
Length of the foundation.

length
Length | [1] | |

NOTE A Foundation can be defined according to the impact of the traffic obstruction caused by its location and size.
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Table 93 (continued)

) Width of the foundation
width
Length | [1] | |
i Height of the foundation.
height
Length | [1] | |
) Construction material of the foundation.
material - -
MaterialTypeList | [0..1] |
Tinoathat vanncnn tctho cidn ndan oftbhn forsndation th ot 1o pincend apba dbhn o d
ne-thatrepresentstheside-edge-of the foundation-thatisprejected-onto-theroad
projectignLine feature
ProjectionLine | [1.%] | |
NOTE A Fpundation can be defined according to the impact of the traffic obstruction caused by its location andisize.

7.3.4.3.5 Gantry

A Gantry represents a structure comprised of two or more columns linked at their tops by a beam
spanning across the carriageway that does not cause a traffic obstruction of the'lanes.

EXAMPLJ A Gantry is used for installing the road signs, traffic signals, (sefiser devices, road lighting

equipmen]t and others.

A Gantryjis located transversely in the upper space of the RoadBeltElement or IntersectionBelt.

A Gantry is a narrow planar area consisting of multiple lines glassified as projection lines across the
roadway| and partial lines of the outline. If a Gantry is relatedyto two or more RoadBeltElements, the
Gantry d¢an have intermediate ProjectionPoint in ProjectionLine and its ProjectionPointMarker fis
defined 3s "intermediate”.

Table 94 (defines the details of the Gantry class.

Table 94— Gantry class

Class<<featureType>>: Gantry

Definititln

Road structure comprised of two or more columns linked at their tops by a beam
spanning acress the carriageway.

Attribute name

Definition

Value type |Multiplicity |Stereotypes |N0te/Constraint

planarOytline

Plapar geometry data of the gantry outline.

RSEAreaShape | [1] | |
Length of the gantry.
length
Length | [1] | |
) Width of the gantry.
width
Length [1]
Height of the gantry.
height g g Y
Length | [1] | |
Minimum clearance distance measured from the road surface to the underside of
clearanceHeight the gantry structure above.
Length | [1] | |
Line that represents the side edge of the gantry that is projected onto the road fea-
projectionLine ture.
ProjectionLine | [1..2] | |
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7.3.4.3.6 Gutter

A Gutter can exist in a RoadBeltElement, an IntersectionBelt or across both a RoadBeltElement and an
IntersectionBelt.

When a Gutter exists in a RoadBeltElement it is positioned along the side line direction or traversal
direction of the RoadBeltElement. When a Gutter exists in an IntersectionBelt it is positioned along the
terminal line or the side line of the IntersectionBelt.

A Gutter is a narrow planar area consisting of multiple lines classified as projection lines across the
rgadway ard partiat tines of thre outtime— A projection time of @ Gutter s tocated o thesides and is
r¢lated to a side line of a RoadBeltElement and/or a side line or terminal line of an IntersectipnBelt. A
Gtter is not related to the LaneAnchorPosition unless it is placed along the inside of the larnte.

Ifla Gutter is related to two or more sequential RoadBeltElements and/or IntersectionBelts,|a Gutter
can have an intermediate ProjectionPoint in ProjectionLine at a location corresponding to a fterminal
lihe of the RoadBeltElement, and its ProjectionPointMarker is defined as "intermediate".

NPTE Common synonyms of “Gutter” are swales, ditches, grooves, drainageyditches, rainwater |channels,
rdinwater slopes, and rainwater drains.

Thable 95 defines the details of the Gutter class.

Table 95 — Gutter class

(lass<<featureType>>: Gutter
Definition Facility for draining rainwater placed inside or along the road.
) Definition

Attribute name T :

Value type |Mult1pllc1ty | Stereotypes | Note/Constraint
i Planar geometry data.@fithe gutter outline.

planarOutline
RSEAreaShape 1] | |
Length of the gutter.

length
Length | [0..1] | |

) Width of the gutter.

width

Length | [0..1] | |
. Height from road surface to the top edge of the gutter.

Height
Length | [0..1] | |
Depth from road surface to bottom of the gutter.

depth
Length | [0..1] | |

Line that represents the side edge of the gutter that is projected onto the rogd fea-
projectionkine ture.
ProjectionLine | [1..2] | |

7:3%#:3-7Hedge
A Hedge is located along a RoadBeltElement and an IntersectionBelt. A Hedge contains the hedge bed.

If a Hedge exists on the roadway, it is located between lanes or between the road edge and a lane.

A Hedge is a planar area consisting of multiple lines classified as projection lines and other lines. The
Projection lines of Hedge can be located on both sides along a road and are related to the side line of a
RoadBeltElement and/or terminal line or side line of an IntersectionBelt.

If a Hedge exists inside a RoadBeltElement or an IntersectionBelt and along a LaneBeltElement, a Hedge
can optionally project to the LaneBeltElement.

Table 96 defines the details of the Hedge class.
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Table 96 — Hedge class

Class<<featureType>>: Hedge
o Area including its bed where vegetation is planted on the carriageway or intersec-
Definition . . : ;
tion, or along the carriageway or intersection.
. Definition
Attribute name — -
Value type |Mult1pllc1ty |Stereotypes |N0te/Constralnt
i Planar geometry data of the hedge outline.
planarOutline
RSEAreaShape ! 1] ! !
Length of the hedge.
length
Length | [0..1] | |
) Width of the hedge.
width
Length | [0..1] | |
i Height of hedge bed from road surface.
height
Length | [0..1] | |
) Average height of the planted vegetation.
heightOfpPlant
Length [[0.1] | |
Line that represents the side edge of the hedge that i$'projected onto the road
projectignLine feature.
ProjectionLine | [1.%] | |

7.3.4.3.8

A Kerb
RoadBelf

A Kerb is
Kerb is Iq

If Kerb i
have intg
RoadBelf

If a Kerb
Table 97

Kerb

is located along a RoadBeltElement and anImntersectionBelt as a separator or into
Element and an IntersectionBelt as a component of a traffic island.

represented by a RSELineShape as a proejection line with the width. The projection line off
cated at the edges and is related to a sidelline of a RoadBeltElement and/or an IntersectionBe

s related to two or more sequential RoadBeltElements and/or IntersectionBelts, Kerb c3
brmediate ProjectionPoint in PrejectionLine at a location corresponding to terminal line off
Element, and its ProjectionPeintMarker is defined as ‘intermediate’.

exists between LaneBeltElements, it is handled as a Trafficlsland or a CentralReserve.

defines the details,of.the Kerb class.

Table 97 — Kerb class

a

a

Class<<featureType>>: Kerb
I l Units intended to separate the road surface from other zones and to provide physi-
Definitign . . :
cal delineation or containment.
Definition
AttributeTramnTe — -
Value type | Multiplicity | Stereotypes |N0te/Constra1nt
i Planar geometry data of the kerb outline.
planarOutline -
RSELineShape | [1] | |
Length of the kerb.
length
Length | [1] | |
Width of the kerb.
width
Length | [1] | |
) Height of the kerb from the road surface.
height
Length | [0..1] | |
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Table 97 (continued)
) Construction material of the kerb.
material - -
MaterialTypeList | [0..1] | |
L ) Line that represents the side edge of the kerb that is projected onto the road feature.
projectionLine — -
ProjectionLine | [1] | |

7.3.4.3.9 Manhole

A[Manhole 1s expressed by point shape feature. A projection point of Manhole 1S Set on a repre
ppint. A Manhole is related to a RoadBeltElement or an IntersectionBelt. A Manhole can contain
ofitline shape.

Table 98 defines the details of the Manhole class.

Table 98 — Manhole class

bentative
a planar

(lass<<featureType>>: Manhole
Definition Vertical hole with a removable cover constructed(on'roadways and intersectjions.
. Definition

Attribute name T :

Value type | Multiplicity | Stereotypes | Note/Constraint
) ) Representative point of the manhole.

representativePoint -

RSEPointShape | [1] | |
i Planar geometry data of the manhble outline.

planarOutline
RSEAreaShape | [0.4 | |
Manhole usage.

usage -
ManholeUsageList | [0..1] | |

. Longitudinal length, of the manhole.

lengthwise

Length | [0..1] | |
i Transverselength of the manhole.

drosswise

Length | [0..1] | |
) Diamieter of the manhole.

diameter
Length | [0..1] | |
Point that represents the location of the manhole that is projected onto the road

projectionPoint feature.
ProjectionPoint | [1] | |

7|3.4.3.10 PedestrianOverpass

A|PedestrianOverpass is located in the upper space of a RoadBeltElement.

A PadestrianOuernassis avinressadasanlanar aroa caongicting of multinle linoc claccifiod ¢ 1
—eaeSHHah v elrpa + =P+ e = < BHSESHRE-oHREHPreHhes-edssieaasP

ojection

lines and other lines. Projection lines of a PedestrianOverpass are located across a road or an

intersection.
NOTE A synonym of a PedestrianOverpass is a footbridge.

Table 99 defines the details of the PedestrianOverpass class.
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Table 99 — PedestrianOverpass class

Class<<featureType>>: PedestrianOverpass
Bridge intended mainly to carry pedestrians and/or cycle track loads, and on which
Definition neither road traffic loads, except permitted vehicles (e.g. maintenance vehicles) nor
any railway load are permitted.
Definition
Attribute name : . .
Value type |Multiplicity |Stereotypes |Note/Constraint
Planar geometry data, and optional outlines of access slope/stairs, of the pedestrian
planarol tline overpass outline.
RSEAreaShape | [1.%] | |
leneth Length of the pedestrian overpass across the road or intersection.
en
8 Length | [1] | |
) Width of the pedestrian overpass.
widthe
Length | [1] | |
Minimum clearance distance measured from the road susface to the underside of the
clearanc¢Height pedestrian overpass structure above.
Length | [0..1] | |
nameOfHedestrianOver- |Name of the pedestrian overpass.
pass CharacterString | [0.1] | |
L . |Determines if the pedestrian overpass lias a foundation (true) or not (false).
isExisterjceOfFoundation
Boolean | [1] | |{true: has}
featureS{deviewShape- |Geometry data of the pedestrianwverpass profile.
Data LineData | [0..5] | |
Line that represents the side edge of the pedestrian overpass that is projected onto
projectionLine the road feature.
ProjectionLine | [2.%] | |
7.3.4.3.11 Pier
Piers arq located on the roadside-to maintain the road space. Piers are located along RoadBeltElement
and IntefsectionBelt.
The footprint of a Pier ist€presented by a planar area consisting of multiple lines classified as projectign
lines and partial lines)f'the outline. Projection lines of a Pier are located on both sides of a pier along
the roadjand are related to the side line of a RoadBeltElement and an IntersectionBelt.
If a Pier ¢xists.between two LaneBeltElement instances, it is related to both LaneBeltElements.
Table 10 ©defines the details of the Pier class.

Table 100 — Pier class

Class<<featureType>>: Pier

Definition A substructure of a road structure crossing over the road.

Definition

Attribute name — -
Value type |Mult1pllc1ty |Stereotypes |N0te/Constra1nt

Planar geometry data of the pier outline.
RSEAreaShape | [1] | |

planeOutline
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Table 100 (continued)
) Category of the pier.
pierType - -
PierTypeList | [1] | |
) Longitudinal measure of the pier along the road centreline.
lengthwise
Length | [1] | |
) Transverse measure of the pier across the road centreline.
crosswise
Length [1] | |
Heishtfromroadsurtacetotop-otthepler
tppHeight
priets Length [1] | |
L ) Line that represents the side edge of the pier that is projected onto thie'road feature.
grojectionLine — -
ProjectionLine | [1.%] | |

3.4.3.12 RailwayCrossing

road can cross a railway on the same level, using a railway bridge, using a tunnel, or

7
A[RailwayCrossing represents an area of the road which crosses the railway,
A
uhderpass or overpass road.

Al[RailwayCrossing does not contain information of a railway and a railway bridge. Regardi
nlodes of transportation, for example tram and light rail, a ctossing with other modes of transy
ignot included in a RailwayCrossing, but rather in the Tram{Track class. In the case of a railway

ignot set.

A|RailwayCrossing is expressed as an area consisting of multiple lines classified as entrance/
nd projection lines. Projection lines of a RailwayCrossing are located on both sides of thg

O Q

RpilwayCrossing is related to two RoadBeltElements.

Table 101 defines the details of the-RailwayCrossing class.

Table 101 — RailwayCrossing class

using an

ng other
ortation
bridge, it

r¢fers to the area under the railway bridge. In the case ofithe railway under the road, A Raiway|Crossing

bxit lines
railway

fossing and are related to the side line of a RoadBeltElement. If the road is a dual carridgeway, a

(lass<<featureType>>: RailwayCrossing
Definition An area of the road which crosses the railway at the same level or under it.
. Definition

Attribute name —
Value type |Mult1pllc1ty |Stere0types |Note/C0nstra nt
Determines if the railway crossing exists on the same plane (true) or not|false).

i$SamePlane {true: the same plane,
Boolean [1]

false: not}
I . Planar geometry data of the railway crossing outline.
1dI1dI'UULIIIE

RSEAreaShape | [1] | |
Length of the railway crossing.

length
Length | [1] | |

) Width of the railway crossing.

width
Length | [1] | |
Minimum clearance distance measured from the road surface to an overhead

clearanceHeight wire or the underside of the railway bridge structure above.
Length | [0..1] | |

i ) Name of the railway crossing

nameOfRailwayCrossing -

CharacterString | [0..1] | |
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Table 101 (continued)

L Determines if the railway crossing has gate equipment (true) or not (false).
isExistenceOfGate -

Boolean | [0..1] | |{true: exist}

L Determines if the railway crossing has a traffic signal system (true) or not (false).

haveTrafficSignal

Boolean | [0..1] | |{true: have}

Line that represents the side edge of the railway crossing that is projected onto
projectionLine the road feature.

ProjectionLine | [2..%] | |

7.3.4.3.1

A Traffig
carriage
block the
Trafficls
studs).

A Traffig

shape cdnsisting of multiple lines classified into projection lines and otheér lines. Projection lines pf

a Traffic

line of RpadBeltElement and/or IntersectionBelt. If a Trafficlsland is¢elated to two or more sequentipl

RoadBelf
in a Pro
Projectid

If a Trafficlsland exists along a LaneBeltElement, the -Trafficlsland can optionally relate to [a

LaneBelt
A Traffic
Table 10

3 Trafficlsland

I[sland represents a raised area with physical obstructions, usually Kerbs, located in the
vay, the intersection, or at the edge of the carriageway. Their purpose is to channelize traffi
e entry of vehicles as safety zone, and/or provide a waiting zone such as a tram platform.
and does not contain TrafficlslandMarking defined by the marking (e.g. paintéd line and ro4

o >0

Island is located in a RoadBeltElement and an IntersectionBelt, A Trafficlsland is an arga
sland are located on the sides of the traffic island along the lanes and are related to a side
Element and/or IntersectionBelt, the Trafficlsland can have an intermediate ProjectionPoint

ectionLine at a location corresponding to the terminal line of a RoadBeltElement, and ifs
nPointMarker is defined as "intermediate".

Element.
[sland applies to the tram station, the safety*zone, and the orbicular field in the roundabout.

P defines the details of the Trafficlsland class.

Table'102 — Trafficlsland class

Class<<fleatureType>>: Trafficlsland
- (l An areawith physical obstructions, usually kerbs, located in the carriageway (or the

Definitign . : :

interséction) or at the edge of the carriageway.
. Definition

Attribute name — -

Value type |Mult1pllc1ty |Stereotypes |Note/Constra1nt
) Planar geometry data of the traffic island outline.

planarOytline

RSEAreaShape | [1] | |
| Longitudinal length of the traffic island.

lengthwilse

Length | [1] | |
) Transverse length of the traffic island.

crosswise

Length | [1] | |
) Height of the traffic island from road surface.

height
Length | [0..1] | |
Line that represents the side edge of the traffic island that is projected onto the road

projectionLine feature.
ProjectionLine | [2.%] | |
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7.3.4.3.14 TramTrack

A TramTrack represents a long-enclosed transport space for the tram, light rail vehicle or trolleybus.
A TramTrack defies an area of a single track or set of tracks and can overlap with an area of a
RoadBeltElement and an IntersectionBelt. In the case of a trolleybus, the TramTrack represents a
virtual movement zone.

A TramTrack is located at a RoadBeltElement and/or an IntersectionBelt. A TramTrack is surrounded
by lines classified as projection lines and other lines. The projection lines of a TramTrack are located
on both sides of the TramTrack along a road and are related to the side lines of a RoadBeltElement
afhd an IntersectionBelt. If TramTrack is related to two or more sequential RoadBeltElements and/or
IntersectionBelts, TramTrack can have intermediate ProjectionPoint in ProjectionLine @t 4| location
c¢rresponding to a terminal line of RoadBeltElement, and its ProjectionPointMarkern\is de¢fined as
iptermediate’.

Ifla TramTrack in the roadway is passable, the LaneBeltElement which overlaps withthe TramTrack can
e set and the TramTrack can optionally relate to a LaneBeltElement.

b
Thable 103 defines the details of the TramTrack class.

Table 103 — TramTrack class

(lass<<featureType>>: TramTrack

c Long-enclosed transport space for a tram;light rail vehicle or other, installegl in a
Definition

road space.
. Definition

Attribute name QD -

Value type | Multiplicity | Stereotypes | Note/Constraint
) Planar geometry data of thestram track outline.

planarOutline
RSEAreaShape | [1] | |
Type of the tram track.

tramTrackType :
TramTrackTypeList | [0..1] | |

Determinesiifia’'vehicle can pass on the tracks (true) or not (false).

VehiclePassable

—n

Boolean | [0..1] |{true: accessible}
) Width-.of the tram track.
width
Length 1] | |
i Height from road surface to tram track bed.
height
Length | [0..1] | |
The number of the tram tracks present.
numberOfTracks
Integer | [1] | |
Line that represents the side edge of the tram track that is projected onto thg road
projectionLine feature.

ProjectionLine | [2.%] | |

7.3.4.3.15 Wall

A Wall represents part of the side-face of a structure or maintained land, or a vertically installed panel-
shaped object.

A Wall is located along a RoadBeltElement and an IntersectionBelt. A Wall is represented by
RSELineShape as a projection line with a width. A projection line of a Wall is related to the side
line of a RoadBeltElement and an IntersectionBelt. If a Wall is related to two or more sequential
RoadBeltElements and/or IntersectionBelts, a Wall can have intermediate ProjectionPoints in a
ProjectionLine at a location corresponding to the terminal line of the RoadBeltElement.

If a Wall is located along a LaneBeltElement, a Wall can project optionally to the LaneBeltElement.
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Table 104 defines the details of the Wall class.

Table 104 — Wall class

Class<<featureType>>: Wall

Vertical construction made of stone, brick, concrete, etc. with a length and a height

Definition much greater than its thickness used to enclose, divide or support.
. Definition

Attribute name — -
Value type | Multiplicity |Stereotypes | Note/Constraint
Type of wall structures.

wallType -
WallTypelList | [1] | |

) Construction material of the wall.

material - -

MaterialTypeList | [0..1] | |
i Planar geometry data of the wall outline.

planarOytline -

RSELineShape | [1] | |
| Measure of the rectangular length or the major axis of the walk

lengthwise

Length 1] | |
i Measure of the rectangular width or the minor axis of‘the wall.

crosswise

Length | [1] | |
) Height from the road surface to the top of thedvall.

topHeight

Length | [0.1] | |
N Line that represents the side edge of the'wall that is projected onto the road featurg.
projectiognLine

ProjectionLine | [1] | |

7.3.4.3.16 MinorRoadStructureFeatureProperties’package

7.3.4.3.16.1 ManholeUsagelList

Table 10% defines the details of the ManholeUsageList class.

Table*105 — ManholeUsagelList class

Class<<(odeList>>: ManholeUsageList

Definitign Available list of enumerations for manhole access.

Code Value Definition

1 sewagé Manbhole for sewage access.

2 powerSupply Manbhole for power supply access.

3 communication Manhole for communication equipment access.
4 others Manbhole for other access.

7.3.4.3.16.2 PierTypelist

Table 106 defines the details of the PierTypeList class.

86
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Table 106 — PierTypelList class

Class<<CodeList>>: Pier TypeList

Definition |Available list of enumerations for piers.

Code Value Definition

1 bridgePier Pier for a bridge.

2 viaductPier Pier for a viaduct.

3 tunnelPier Pillars that support a tunnel

4 buttdingSupport Pitarsthatsupportabuitding

713.4.3.16.3 TramTrackTypeList

Table 107 defines the details of the TramTrackTypeList class.

Table 107 — TramTrackTypelList class

(lass<CodeList>>: TramTrackTypeList

Definition |Available list of enumerations for tram tracks.

Jode Value Definition

1 separatedTrack Tram track that cannot belshared by a motor vehicle.

2 sharingTrack Tram track that can he\shared by a motor vehicle.

3 tramTrackWithTrol- Tr-am_track that-can be shared and has a trolley wire/overhiead
ley-overheadWire wire in the vertieal space.

~

3.4.3.16.4 WallTypelList
Table 108 defines the details of the WallTypelist class.

Table 108 — WallTypelList class

(lass<<CodeList>>: WallTypelList

Definition |Available list of enumerations for type of walls.

(Jode Value Definition

1 underpassWall Wall in an underpass.

2 sideWall Wall of a bank/slope along the road.

3 retainingWall Retaining wall along a roadside.

4 pretectionWall Protection wall along a roadside.

5 noiseScreenWall Wall to obstruct noise along a roadside.
q buildingWall Wall of a building or structure.

7|134.4 RoadEquipment sub-package

7.3.4.4.1 Contents of RoadEquipment sub-package

The RoadEquipment sub-package contains the following features:
— RoadEquipment,

— BusStopBoard,

— Delineator,

— DistanceMarKker,
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The RoadEquipment sub-package also contains the propertypackage for the road equipment featureg.

Fence,

Gate

)

Guardrail,

IslandNose,

RisingBollard,

RoadLighting,

Roac
Roac
Spee
Supp
Info
Traf!
Traf
Utili

Figure 2
iso/ts/2]

{Sign,

|Stud,

dBump,

ortPole,
mationBoard,
ficPole,
FicSignalHead, and
LyPole.

726/-1/ed-1/en for an enlarged version of thisfigure).

88

| shows the class diagram of the RoadEquipment'sub-package (see https://standards.iso.org/
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«FeatureType»

+appliedTrafficsignal

+stoppingLocation

+stoppingLocation

RoadstructuresAndequipmen]
cFeatureTyper
RoadEquipment
«FeatureTyper «FeatureTyper «FeatureTyper
BusstopBoard Delineator DistanceMarker
+ featurcExistenceType: FeaturebxstenceTypeEnum + delineatorExistenceType: FeaturebxistenceTypeEnum + representativePoint: RSEPointShape
+  representativePoint: RSEPointShape [0..1] +  representativePoint: RSEPointShape [0..1] +  shapeType: BoardShapeTypeList [0..1]
+  lineshapeOfArray: RSELineShape [0..1] +  lineShapeOfArray: RSELineshape [0..1] + lengthwise: Length
+  boardLength: Length + length: Length + crosswise: Length
+ boardshapeType: BoardShapeTypeList 4 width: Length + topteight: Length
+ boardWidth: Length + height: Length + hasFoundation: Boolean [0.1]
+  topHeight: Length +  topHeight: Length +  projectionPoint: ProjectionPoint
+ projectionpaint: Projectionfoint [0.1] + amayinformation: FeatureArrayinfo [0.1]
+  projectionLine: ProjectionLine [0..1] +  projectionPoint: ProjectionPoint [0..1]
+ projectionline: Projectiontine 0.1]
<FeaureTyper <reatureTyper «eatureTypen
Fence Gate Guardrail
+  planarOutline: RSELineShape +  planarOutline: RSELineShape +  planarOutlineShape: RSELineShape
+  lengthwise: Length +  gateType: GateTypeList +  guardrailType: GuardrailTypelist
+ crosswise: Length + lengthwise: Length [0..1] + material: 0.1
+  topHeight: Length + crosswise: Length 4 length: Length
+  material: MaterialTypelList [0..1] + height: Length +  verticalWidth: Length
+  hasFoundation: Boolean [0..1] +  topHeight: Length [0..1] +  topHeight: Length
+  projectionLine: ProjectionLine +  projectionLine: ProjectionLine +  projectionine: ProjectionLine
«FeatureTypen «FeatureTypen «EgtureTypey;
IslandNose RisingBollard Roadightig
+  representativePoint: RSEPointShape + +  representativePoint; RSEPointShape
+ material: MaterialTypelist[0.1] + representativePoint: RSEPointShape 0.1] + roadightinginstaType: ReddLightinginstallTypeList
+ profileViewshape: LineData [0.] 4 lineShapeOfarray: RSELineshape [0.1] + planeshape (0.1]
+ lengthwise: Length + lengthwise: Length + lengthyise: Length
+  crosswise: Length +  crosswise: Length +  crosgisezk@ngth
+ heights Length + height: Length + pétghteLength 0.1]
+  topHeight: Length +  profileShape: LineData [0..*] + /tepHeightelength
+  projectionPoint: ProjectionPoint +  arraylnformation: FeatureArrayinfo [0..1] +\projégtionPoint: ProjectionPoint
+ projectionoint: Projectionpoint [0.1]
+ projectionLine: ProjectionLine [0..1]
cFeatureTypes
Roadstud
eFeatureTypes FeatureTypes
+ roadStudExistenceType: FeatureExistenceTypeEnum Specdoump Supportbost
+  representativePoint: RSEPointShape [0..1]
+  lineshapeOfArray: RSELineShape [0..1] +  deviceType: +  representativePoint: RSEPointShape
+ roadstudType: RoadstudTypeList 4 planarOutline: RSEAreashape L |+ tengthwisesL
+  roadStudColour: ColourTypeList [0..1] +  lengthwise: Length +  crosswise: Length [0..1]
+  lengthwise: Length +  crosswise: Length +  height: Length
+  crosswise: Length [0..1] +  height: Length + hasFoundation: Boolean [0..1]
4 height: Length +  projectionLine: ProjectionLine [2] 4 projectionPoint: ProjectionPoint
+  arraylnformation: FeatureArraylnfo [0..1]
+  projectionPoint: ProjectionPoint [0..1]
+ projectionLine: Projectiontine (0.1]
cteaturelyger
«FeatureType» ™™ «FeatureType»
InformationBoard +  poleExistenceType: Féatur8ExistenceTypeEnum utilityPole
+  informationBoardType: BoardTypelist + representativepdint: RSEFointshape (0.:1] +  representativePoint: RSEPointShape
4 representativePoint; RSEPointShape. + lneShapeQi/RuSELineshape [0.1) + lengthwise: Length
+ boardShapetype: BoaraShapeTypelis ? Qg haraeTpelst + cosswises ength 0.1]
+  boardShapedata: RSEAreaShape [0..1] + height: Length
+  lengthwise: Lengtt +  crosswisg Length [0..1] + utilityPoleType: UtilityPoleTypeList
4 crosswise: Length * helghtiLength + hasFoundation: Boolean (0.1
+ topHeight: Length + Pol@arrayinformation: FeatureArrayinfo (0..1) +  projectionPoint: ProjectionPoint
e e (0.1 + projectionboint; Pojectionpaint [0.1
+ projectionPoint: ProjectionPoint *)) projectionine: ProjectionLine [0..1]
cFeatureTyper «eatureTypen
RoadSign TrafficSignalHead
+  representativePoint: RSEPointShape +  representativePoint: RSEPointShape
+ roadSignShapeType: BoardShapeTypeList +  planarOutlineShape: RSEAreaShape [0..*]
4 lengthwise: Length 4 lengthuise: Length
+  crosswise: Length [0..1] +  crosswise: Length
+ toptieight: Length + depth: Length Roadarking
+  roadsignCode: RoadSignCode [0..1] + topHeight: Length +appliedPedCrossing reatureTypen
+ projectionoint: Pojectionpoint + lightLayout: LamplayoutList RosdMiaring.pedesnCrossing
+ numberOfLamps: Iteger
+ assocatedRoadBeltlement: 1 [0.1]
S, — +  assaciatedTrafficDirectionOfRE: TraficDirectionnum [0.1]
+  associatedLaneBeltElementID: ID [0..1]
+ associatedTraffcDirectionOfLBE: TrafeDirectionEnum [0.1]
+ projectionPoint; Projectionpoint
RoodMarking

«DataType» aCodelists «Codelist» «CodeList» «ataTyper «Codelisty
RoadsignCode BoardshapeTypetist BoardTypelist BumpTypeList FeatureArrayinfo MateriaTypelist
T referenceOfRoadsign: ANY + rectangleWithHorizontalLongside - 1 . 1 + speedBump =1 + numberffeature: Ineger + brid
A . . 2 . . Length + concret
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+ invertedTriangle = 4 + plast
4 circe=5 .
N, «CodeListr +
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Figure 21 — RoadEquipment sub-package
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7.3.4.4.2 RoadEquipment

The RoadEquipment class is an abstract class and is defined as the root class for the RoadEquipment

package.

Table 109 defines the details of the RoadEquipment class.

Table 109 — RoadEquipment class

Class<<featureType>>:

RoadEquipment

Definiticln

Pieces of road equipment, used for traffic operation and/or road management, in-
stalled either on the road or near the outside of the road.

Role/Attribute name

Definition

Value type

| Multiplicity | Stereotypes | Note/Constraint

role: BusStopBoard

Specifies a bus stop board.

BusStopBoard |

| Generalization relationship

role: Delineator

Specifies a delineator.

Delineator |

| Generalization relationship

role: DistanceMarker

Specifies a distance marker.

DistanceMarker |

| Generalization relationship

role: Fenfe

Specifies a fence.

Fence |

| Generalization relationship

role: Gat¢

Specifies a gate.

Gate |

| Generalization relationship

role: Guajrdrail

Specifies a guardrail.

Guardrail |

| Generalization relationship

role: IslandNose

Specifies a device installed ata traffic island nose to absorb collision shock.

IslandNose |

| Generalization relationship

role: RisingBollard

Specifies a rising bollard.

RisingBollard |

| Generalization relationship

role: RoadLighting

Specifies a road lighting.

RoadLighting |

| Generalization relationship

role: RoadSign

Specifies a road sign.

RoadSign |

| Generalization relationship

role: RoadStud

Specifies a road stud.

RoadStud |

| Generalization relationship

role: SpepdBump

Specifies a speed bump.

SpeedBump |

| Generalization relationship

role: SuppartPole

Specifies a support pole.

SupportPole |

| Generalization relationship

role: InformationBoard

Specifies an information board.

InformationBoard |

| Generalization relationship

role: TrafficPole

Specifies a traffic pole.

TrafficPole | | |Generalization relationship
o Specifies a traffic signal head.
role: TrafficSignaHeadl — — - -
TrafficSignalHead | | |Generallzat10n relationship
Specifies a utility pole.
role: UtilityPole p. - yP — - -
UtilityPole | | |Generallzat10n relationship
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7.3.4.4.3 BusStopBoard

A BusStopBoard is located along a RoadBeltElement, or set onto either a Trafficlsland or a
TrafficlslandMarking on a RoadBeltElement.

Depending on the FeatureExistenceEnum, a BusStopBoard is either a point or a line. If busStopTypeEnum
is "line", then a BusStopBoard is expressed as an RSELineShape using a projection line. The projection
points of a BusStopBoard are located on a representative point or both end points of a projection line
and are related to a side line of the RoadBeltElement. If a bus stop board is installed with a pole, it is
separated into a BusStopBoard feature and a SupportPost feature.

T

hble 110 defines the details of the BusStopBoard class.

Table 110 — BusStopBoard class

(lass<<featureType>>: BusStopBoard
Board and/or equipment indicating the location of a bus stop,and if there arg bus
Definition stop boards in a line, the properties of the first bus stop-board and the positigns of the
others are defined.
. Definition
Attribute name T :
Value type | Multiplicity |Stereotypes |N ote/Constraint|
Bus stop arrangement type.
featureExistenceType |FeatureExistenceTypeE- [1]
num
) i Representative point of the bus stop*board.
representativePoint -
RSEPointShape | [0..1] |
Aline linking multiple bus step boards to the series.
lineShapeOfArra
P y RSELineShape [0.1] {occurs when Feafure
ExistenceType = 4}
Shape type of the buts stop board.
HoardShapeType beyp - b
BoardShapeTypeList | [1] | |
Measure ofithe rectangular length or the major axis of the bus stop board.
HoardLength
Length | [1] | |
) Measure of the rectangular width or the minor axis of the bus stop board.
HoardWidth
Length | [1] | |
) Height from road surface to top of the bus stop board.
tppHeight
Length | [1] | |
Point that represents the location of the bus stop board that is projected ontq the road
o \ feature.
grojectionRoint : hen Feal
— . occurs when Feafure
ProjectionPoint [0..1] Existence Type = [I}
Line that represents the array line of the bus stop board that is projected ontp the

projectionLine

road feature.

ProjectionLine [0..1]

{occurs when Feature
ExistenceType = 2}

7.3.4.4.4 Delineator

A Delineator is a marker device installed on traffic poles and other pieces of road equipment and road

structures.

A Delineator is located along the edge of a RoadBeltElement, an IntersectionBelt, or a LaneBeltElement.
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A Delineator is either a point or line. Projection points of a Delineator are located on a representative
point or at both end points of a projection line and are related to a side line of the RoadBeltElement. If
the delineator is installed with the traffic pole, it is separated into a Delineator feature and a TrafficPole
feature. If there are the delineators in a row, the properties of the first delineator and the positions of
other delineators are defined.

Table 111 defines the details of the Delineator class.

Table 111 — Delineator class

Class<<l]eature'l‘ype>>: Delineator
Definiti¢n Marker device to provide caution to driver.
. Definition
Attribute name —— -
Value type |Mult1pllc1ty Stereotypes |Note/C0nstra1nt
Delineator type.
delineatqrExistenceType | FeatureExistenceTypeE- 1]
num
i i Representative point of the delineator.
represenftativePoint -
RSEPointShape 1[0..1] |
Aline linking multiple delineators to the series.
lineShappOfArray . occurs when Feature
RSELineShape [0..1] ExistenceType=2}
Length of the delineator.
length
Length | [1] | |
. Width of the delineator.
width
Length | [1] | |
) Height of the delineator.
height
Length | [ | |
) Height from road surface to the top of the delineator.
topHeight
Length | [1] | |
Array information of the delineators.
arreaylnformation i
y FeatureAtrraylnfo [0..1] g}i;igﬁi;}’; l}l)zn:FZe ature
Pointthat represents the location of the delineator that is projected onto the road
octidnPoint feature.
rojectignPoin
pro) - . {it occurs when Feature
ProjectionPoint [0..1] ExistenceType = 1
Line that represents the array line of the delineator that is projected onto the road
octidnLi feature.
rojectignLine
pro) - . {it occurs when Feature
ProjectionLine [0..1] ExistenceType = 2

7.3.4.4.5 DistanceMarker

A DistanceMarker is a distance sign panel installed by the road management authority, not a road
sign indicating traffic regulation. A DistanceMarker is positioned outside the RoadBeltElement or
IntersectionBelt.

A DistanceMarker is a point shape, and a projection point of a DistanceMarker is located on a
representative point. A projection point of a DistanceMarker is related to a side line of a RoadBeltElement
and an IntersectionBelt. A DistanceMarker can be defined on a side line of a LaneBeltElement. If the
distance marker is installed with a traffic pole, they are recorded separately as a DistanceMarker
feature and a TrafficPole feature.
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Table 112 defines the details of the DistanceMarker class.

Table 112 — DistanceMarker class

Class<<featureType>>: DistanceMarker
Board to indicate the value of the distance from an origin point installed by the road
Definition management organization, not a road sign.
Indicator presenting a measure of distance on the road.
y Definition
[Ttribute name
Value type | Multiplicity | Stereotypes | Note/Constrainf
) i Representative and projection point of the distance marker.
representativePoint .
RSEPointShape | [1] | |
Panel shape of the distance markers.
shapeType -
BoardShapeTypeList | [0..1] | |
) Measure of the rectangular length or the major axis of the-distance marker.
lengthwise
Length | [1] | |
i Measure of the rectangular width or the minor,axis of the distance marker.
drosswise
Length | [1] | |
) Height from road surface to top of the distance marker.
tppHeight
Length | [1] | |
) Determines if the distance markerhas a foundation (true) or not (false).
HasFoundation
Boolean | [0..1] | |{true: have}
Point that represents the location of the distance marker that is projected opto the
projectionPoint road feature.
ProjectionPoint | [1] | |

713.4.4.6 Fence

A]Fence is a piece of road equipmentlocated along the carriageway or lane to prevent the entry
eXxit away from the road by pedestrians, animals and vehicles.

Al Fence is located along. the side line of a RoadBeltElement, an IntersectionBelt or acros
RpadBeltElement and an\IntersectionBelt. The Fence class contains various kinds of fences
wlith specific purposes.such as separation fence, windbreak fence, snow fence and noise barrie
A

Fence is represénted by an RSELineShape as a projection line. A projection line of a
r¢lated to thesside line of a RoadBeltElement and IntersectionBelt. If Fence is related to two|
s¢quential RoadBeltElement and/or IntersectionBelt, Fence can have an intermediate Project
il a ProjéctionLine at a location corresponding to a terminal line of a RoadBeltElement|
ProjectionPointMarker is defined as "intermediate".

Ifla-Fence exists along a LaneBeltElement, the Fence can optionally relate to the LaneBeltElemd

F on to or

s both a
installed
I,

Fence is
or more
ionPoint
and its

ent.

Table 113 defines the details of the Fence class.

Table 113 — Fence class

Class<<featureType>>: Fence

Road equipment installed along the carriageway or lane to prevent the entry of pe-

Definition destrians, animals and vehicles.
. Definition
Attribute name T .
Value type Multiplicity |Stereotypes |Note/Constra1nt
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Table 113 (continued)

) Planar geometry data of the fence outline.

planarOutline

RSEAreaShape | [1] | |
i Measure of the rectangular length or the major axis of the fence.

lengthwise

Length | [1] | |
) Measure of the rectangular width or the minor axis of the fence.

crosswise
Length [1] |
Heightfromreadsurfaceto-top-of-thefenee:

topHeight

priets Length [1] |
. Construction material of the fence.

material - -

MaterialTypeList | [0.1] | |
) Determines if the fence has a foundation (true) or not (false).

haveFoundation
Boolean | [0.1] | |{true: have}
Line that represents the lateral edge of the fence that is projected onto the road

projectignLine feature.
ProjectionLine | [1] | |

7.3.4.4.71 Gate

A Gate is|located transversely in a RoadBeltElement and a LaneBeltElement. Gate is a line shape acro

alane, and the projection line of Gate is crossed at both sides ofia lane.

Table 114 defines the details of the Gate class.

Table 114 — Gate class

bS

Class<<featureType>>: Gate

Definiti(ln

Road equipment that eonttols the vehicle traffic by opening or closing access to the
road.

Attribute name

Definition

Value type |Multiplicity |Stereotypes |Note/Constraint

planarOuytline

Planar geometry data of the gate outline.

RSELineShape | [1] | |
gateTypd Typeiof the. gate component.
GateTypeList | [1] | |
lengthwike Measure of the rectangular length or the major axis of the gate component.
Length | [0..1] | |
i Measure of the rectangular width or the minor axis of the gate component.
crosswise
Length | [1] | |
height Helght of the gate.
Length | [1] | |
topHeight Height from the road surface to the gate component in the open position.
Length | [0..1] | |
Line that represents the lateral edge of the gate that is projected onto the road fea-
projectionLine ture.
ProjectionLine | [1] | |
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7.3.4.4.8 Guardrail

A Guardrail is located along a RoadBeltElement, an IntersectionBelt or across both a RoadBeltElement
and an IntersectionBelt.

A Guardrail is represented by a RSELineShape as a projection line. If Guardrail is related to two
or more sequential RoadBeltElement and/or IntersectionBelt, Guardrail can have intermediate
ProjectionPoint in ProjectionLine at a location corresponding to a terminal line of RoadBeltElement,
and its ProjectionPointMarker is defined as ‘intermediate’.

lir the Teat-world; a guard rait s imstatted with support posts, but the Guardrait does ot tonptain the
ppsts on which a guard rail is installed. If support posts are needed, a SupportPost class isusef.

p—

fla Guardrail exists along a LaneBeltElement, a Guardrail can optionally relate to the LaneBeltElement.

DTE Common synonyms for a Guardrail are safety rail and safety fence.

= =

hble 115 defines the details of the Guardrail class.

Table 115 — Guardrail class

(lass<<featureType>>: Guardrail
o Road equipment installed along the carriageway side line or on the central reserve

Definition o .y .

of roads for restricting and cushioning dbnormal vehicle movement.
) Definition

Attribute name — -

Value type |Mult1pllc1ty |Stereotypes |N0te/Constra1nt
i Planar geometry data of the guardrail outline.

planarOutlin -

RSELineShape | Ny | |
i Type of the guardrail structure.

guardrailType - -

GuardrailTypeList | [1] | |
) Construction material of the guardrail.

material -
MaterialTypéList | [0..1] | |
Length ofithe guardrail.

lgngth
Length | [1] | |

. ) Vertical width of the guardrail

verticalWidth

Length | [1] | |
i Height from road surface to the top of the guardrail.

tppHeight
Length | [1] | |
Line that represents the lateral edge of the guardrail that is projected onto the road

drojectionkine feature.
ProjectionLine | [1] | |

7134.4.9 IslandNose

An IslandNose is a device installed at a traffic island nose to absorb collision shock. An IslandNose is
located along a RoadBeltElement or an IntersectionBelt.

An IslandNose is a representative point shape and the projection point of IslandNose is located on the
representative point.

Table 116 defines the details of the IslandNose class.

© IS0 2023 - All rights reserved 95


https://standardsiso.com/api/?name=a10123af47d75752667e5a48a8de2edd

ISO/TS 22726-1:2023(E)

Table 116 — IslandNose class

Class<<featureType>>: IslandNose

Definition

Road equipment, referred to as a "crash cushion", placed at the rounded extremity of
a traffic island that is used to separate or merge two lines of traffic.

Attribute name

Definition

Value type |Multiplicity |Stere0types |N0te/Constraint

Representative point and projection point of the road equipment at the island nose.

representativePoint -
RSEPointShape ! 1] ! !
) Construction material of the road equipment at the island nose.
material - -
MaterialTypeList | [0..1] | |
o Geometry data of the road equipment profile at the island nose.
profileVipwShape -
LineData | [0.%] | |
Measure of the rectangular length or the major axis of the road equipment at the
lengthwike island nose.
Length | [1] | |
Measure of the rectangular width or the minor axis of thé rpad equipment at the
Crosswisle island nose.
Length | [1] | |
) Height of the road equipment on the island nose.
height L
ength | [1] | |
) Height from road surface to the top of the'toad equipment at the island nose
topHeight
Length | [1] | |
Point that represents the location of'the island nose that is projected onto the road
projectignPoint feature.

ProjectionPoint | [H | |

7.3.4.4.10 RisingBollard

A RisingBollard represents a retractable*bollard installed on the entrance or intermediate side of t}
lane for [restricting and controlling.aecess of vehicles. Bollards installed outside the lane and fixg
bollards jare not included.

A RisingBollard is installed inside the LaneBeltElement and is only related to the LaneBeltElement.

The posifion of a RisingBellard is expressed by a representative point. If there are consecutive risiry
bollards| multiple RisingBollards can be expressed by a projection line as one feature and eaq
RisingBdllard is locatéd on projection points of a projection line.

Table 117 definessthe details of the RisingBollard class.

S

18
h

Table 117 — RisingBollard class

Class<<featureType>>: RisingBollard

Definition

Road equipment in the form of a well-built, short, retractable post installed on the
entrance or intermediate side of the lane for restricting and controlling the access of
vehicles.

Attribute name

Definition

Value type |Multiplicity Stereotypes |N0te/C0nstraint

risingBollardExistence-
Type

Distinction of whether the rising bollard is a single unit or in an array.

FeatureExistenceTypeE-
num

[1]
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Table 117 (continued)
) ) Representative point of the rising bollard.
representativePoint -
RSEPointShape 1[0..1] | |
Aline linking multiple rising bollards to the series.
lineShapeOfArray . {it occurs when Feature-
RSELineShape [0..1] ExistenceType = 2}
) Measure of the rectangular length or the major axis of the rising bollard.
lengthwise
Length | [1] | |
i Measure of the rectangular width or the minor axis of the rising bollard,
cdrosswise
Length | [1] | |
i Height of the rising bollard.
height
Length | [1] | |
) Geometry data of the rising bollard profile.
pgrofileShape -
LineData | [0..%] | |
Information describing the rising bollard array.
arraylInformation {it occurs when Feature-

FeatureArraylnfo [0..1]

ExistenceType = 2

projectionPoint

Point that represents the location of the risifig'bollard that is projected onto|the road
feature.

{it occurs when Feature-

ProjectionPoint ExistenceType = ]

[0.1]

projectionLine

Line that represents the array line of the rising bollard array that is projected onto
the road feature.

{it occurs when Fpature-

ProjectionLine ExistenceType = §

[0..1]

hneBeltElement.

3.4.4.11 RoadLighting

RoadLighting exists in the upper'or side space of a RoadBeltElement, an IntersectionBe¢lt and a

badLighting does not contain support equipment such as utility poles, support poles or a gantry, where
the road lighting is installed. The support equipment is optionally defined by another feature if needed.

The position of a RgadLighting is represented by a representative point, and a projection pojnt of the
RpadLighting is ldeated on a representative point.
Table 118 defines the details of the RoadLighting class.
Table 118 — RoadLighting class
(lass<<featureType>>: RoadLighting
Definition Source of light in the space above a road, not requiring a support pole.
. Definition
Attribute name — -
Value type |Mult1pllc1ty |Stereotypes |Note/Constra1nt
) i Representative and projection point of the road lighting.
representativePoint -
RSEPointShape 1] | |
Installation types of road lighting.
roadLightinglnstallType |RoadLightingInstall-
: (1]
TypeList
Planar geometry data of the road lighting outline.
planeShape
RSEAreaShape 1[0..1]
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Table 118 (continued)
i Measure of the rectangular length, diameter or the major axis of the road lighting.
lengthwise
Length | [1] | |
i Measure of the rectangular width or the minor axis of the road lighting.
crosswise
Length | [0..1] | |
) Height of the road lighting.
height
Length | [0..1] | |
Heightfromroad-surface-to-the-tep-ofthe readtighting
topHeight
priets Length | [1] | |
Point that represents the location of the road lighting that is projected onto the-road
projectignPoint feature.
ProjectionPoint | 1] | |

7.3.4.4.12 RoadSign

A RoadSign exists in the upper or side space of a RoadBeltElement, an \IntersectionBelt and

LaneBeltElement.

A RoadSjgn does not contain support equipment such as utility poles, support poles or a gantry wher

the road|sign is installed. If a RoadSign is installed with the support p0st, it is separated into a RoadSig
feature gnd a SupportPost feature. The auxiliary sign board of-a_RoadSign is provided by anoth
RoadSigmn. A RoadSign can associate with a StopLine.

A RoadSign specifies a position, shape and pictogram code of sign board for referencing. Traff
regulatiqns applied to a road are provided in a separate data class as attributes of a roadway.

The posifion of a RoadSign is represented by a representative point, and a projection point of a RoadSig
is locatedl on a representative point.

NOTE A synonym of a RoadSign is a traffic sign.

Table 119 defines the details of the RoadSigh class.

Table 119 — RoadSign class

a

e
n
39

iC

n

Class<<featureType>>: RoadSign

. l Sigfirboard for the road used to convey information and safety messages to the users
Definiti¢gn s :
dnd'to facilitate traffic flow.
. Definition
Role/Attribute name — -
Value type | Multiplicity |Stereotypes | Note/Constraint

role: stoppingLocation

Specifies a stop line when the road sign represents a requirement for stopping vehi-
cles.

StopLine | [0..1] | |Association relationship
) i Representative and projection point of the road sign.
representativePoint -
RSEPointShape 1] | |
) Outline type of the road sign.
roadSignShapeType -
BoardShapeTypeList | [1] | |
i Measure of the rectangular length or the major axis of the road sign.
lengthwise
Length | [1] | |
) Measure of the rectangular width or the minor axis of the road sign.
crosswise
Length | [0..1] | |
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Height from road surface to the top of the road sign.

topHeight
priets Length |[1] |

Code for describing the road sign pictogram.

roadSignCode -
RoadSignCode | [0..1] |

projectionPoint feature.

Point that represents the location of the road sign that is projected onto the road

ProjectionPoint | [1] |

7|3.4.4.13 RoadStud

The position of a RoadStud is expressed by a representative point.

o =

bes not contain data regarding the road markings.

Table 120 defines the details of the RoadStud class.

Table 120 — RoadStud class

A|RoadStud is located at a RoadBeltElement, an IntersectionBelt and a LaneBeltElement:

Iflthere are consecutive road studs, multiple RoadStuds can be represented by a projection line as one
fdature and each RoadStud is located on the projection points of a projection line.

the real world, consecutive road studs are sometimes used as rodd markings. However, RoadStud

(lass<<featureType>>: RoadStud
Definition Device projecting above the'road surface normally containing a reflector.
Definition
Attribute name —— -
Value type | Multiplicity |Stereotypes | Note/Constraint
Distinction of whether a road stud is a single line.
rpadStudExistenceType |FeatureExistenceTypeE- [1]
num
) ) Representative point of the road stud.
representativePoint -
RSEPointShape 1[0..1] |
ATine linking multiple road studs to the series.
lineShapeOfArra - :
p y RSELineShape [0.1] :{occurs wher_l FeatureEx
istenceType = 2}
Type of the road stud.
rpadStudType 5
RoadStudTypelList | [1] |
Colour of the road stud.
rpadStudColour i 3
ColourTypeList [0.1] {)efault colour is dolour
ess
) Measure of the rectangular length or the major axis of the road stud.
lengthwise
Length | [1] | |
i Measure of the rectangular width, diameter, or the minor axis of the road stud.
crosswise
Length | [0..1] | |
) Height of the road stud.
height
Length | [1] | |
Information describing the road studs.
arraylnformation :
Y FeatureArrayInfo [0..1] _{occurs wher_l FeatureEx
istenceType = 2}
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Table 120 (continued)
Point that represents the location of the road stud that is projected onto the road
o ) feature.
projectionPoint
ProjectionPoint [0.1] {occurs when FeatureEx-

istenceType = 1}

Line that represents the array of the road stud that is projected onto the road fea-
ture.

projectionLine
{occurs when FeatureEx-
istenceType = 7}

ProjectionLine [0..1]

7.3.4.4.14 SpeedBump
A SpeedBump is located on one or more LaneBeltElements.

A SpeedBump is a planar area consisting of multiple lines classified as projection\lines and side
lines. Prpjection lines of a SpeedBump are located across a lane. A SpeedBumpis/only related to
LaneBeltElement.

If a SpeddBump crosses multiple lanes, the SpeedBump can have intermediate ProjectionPoints in|a
ProjectidnLine at a location crossing the side line of a LaneBeltElement, andits ProjectionPointMarkeér
is definefl as "intermediate”.

Table 121 defines the details of the SpeedBump class.

Table 121 — SpeedBump class

Class<<featureType>>: SpeedBump

. l Vehicle speed deceleration deviee designed as a short ridge spanning the width of
Definitign .
the carriageway.
Definition
Attribute name — -
Value type |Mult1pllc1ty |Stereotypes |Note/Constra1nt

The type of the speed bump.
BumpTypelList | [1] | |
Planar geemetry data of the speed bump outline.

deviceType

planarOytline

RSEAreaShape | [1] | |
i Measure of the rectangular length or the major axis of the speed bump.
Lengthwiise
Lenigth | [1] | |
) Measure of the rectangular width or the minor axis of the speed bump.
Crosswige
Length | [1] | |
Height of the speed bump.
Height g P P
Length | [1] | |
Line that represents the side edge of the speed bump that is projected onto the
projectionLine road feature.
ProjectionLine | [2] | |

7.3.4.4.15 SupportPost

A SupportPost is located along a RoadBeltElement, an IntersectionBelt and a LaneBeltElement and is
used for installing guardrails, road sign board, information board, road lighting, and traffic signal head.

The position of a SupportPost is represented by a representative point, and a projection point of a
SupportPost is located on a representative point.

Table 122 defines the details of the SupportPost class.
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Table 122 — SupportPost class

Class<<featureType>>: SupportPost

A pole or a post located along the carriageway for installing guardrails, road sign

Definition boards, information boards, road lighting, and traffic signals.
. Definition

Attribute name — -

Value type |Mult1pllc1ty |Stere0types |N0te/Constra1nt
) ) Representative and projection point of the support post.

representativePoint -

RSEPointShape ! 1] ! !
) Measure of the rectangular length, diameter, or the major axis of the suppgrt post.

lgngthwise

Length | [1] | |
) Measure of the rectangular width or the minor axis of the supportpost.

drosswise

Length | [0..1] | |
i Height of the support post.

Height

Length | [1] | |
. Determines if the support post has a foundation (tfue) or not (false).

HaveFoundation

Boolean | [0.1] | |{true: have}

pgrojectionPoint

Point that represents the location of the support post that is projected ontq the
road feature.

ProjectionPoint | [1] | |

= >

3.4.4.16 InformationBoard

Table 123 defines the details of.the InformationBoard class.

7

Ap InformationBoard exists in the space above or‘Space beside a RoadBeltElement, an InterseftionBelt
ahd a LaneBeltElement. There are two types of\InformationBoards; variable message sign (YMS) and
changeable message sign (CMS).

n InformationBoard is located onx& representative point, and the projection poift of an
nformationBoard is located on a ‘¥epresentative point. An InformationBoard can project to a
RpadBeltElement and an IntersectionBelt.

Table 123 — InformationBoard class

(lass<<featureType>s: InformationBoard

Definition

Sign capable of either displaying predefined or freely programmable messages
(VMS) or only predefined messages (CMS).

. Definition
Attribute'name T .
Value type |Mult1pllc1ty |Stereotypes |Note/Constra1nt
i i Type of the information board.
informationBoardType -
BoardTypelist ! [1] ! !
) ) Representative point of the information board.
representativePoint -
RSEPointShape | [1] | |
Distinction of the type of the information board outline.
boardShapeType -
BoardShapeTypelList | [1] | |
Geometry data of the information board profile.
boardShape -
LineData | [0.%] | |
) Measure of the rectangular length of the information board.
lengthwise
Length | [1] | |
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Table 123 (continued)

i Transverse length of the information board.
crosswise
Length | [1] | |
) Height from the road surface to the top of the information board
topHeight
Length | [1] | |
) Determines if the information board has a foundation (true) or not (false).
haveFoundation
Boolean | [0..1] | |{true: have}
Peintthatrepresents-thelocationof the-trafficinformationboard-thatisprejecte
projectignPoint onto the road feature.
ProjectionPoint | [1] | |
7.3.4.4.17 TrafficPole

A Traffia

A Traffic

However

If there are consecutive traffic poles, a TrafficPole is represented by a RSELineShape as a projectign
line. A TrafficPole is a point or line shape depending on the poleExistenceType. Projection points pf
TrafficPdle-are located on a representative point or both end points of a projection line, and are relatgd

pole
bollz

pylo

piled.

guat]
fenc
sign
sign

light

Pole is located along a RoadBeltElement, an IntersectionBelt and a LaneBeltElement and is|a
device for traffic control.

Pole can be applied to:

hs, and

bS,

cones,

rds,

a TrafficPole is not applicable to poles for utilities nor for the installation of:

drails,

hge,
hosts,

ings,

trafffic signs,
trafffic signal heads;-and

meapurement devices.

to a RoadBeltElement, an IntersectionBelt and a LaneBeltElement.

Table 124 defines the details of the TrafficPole class.

Table 124 — TrafficPole class

Class<<featureType>>: TrafficPole

Definition

Devices of different shapes (cylindrical, prism, cone, etc.) used for traffic control and
installed along the carriageway, lane, or on road markings (longitudinal along car-
riageways or lanes, on traffic islands, other markings without islands, and diverging
lanes).
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Table 124 (continued)
. Definition
Attribute name — -
Value type |Mult1pllc1ty |Stere0types |N0te/Constra1nt
Distinction whether the pole is a single unit or an array.
poleExistenceType FeatureExistenceTypeE- 1]
num
) i Representative point of the traffic pole.
representativePoint -
RSEPointShape [[0..1] | |
A line linking multiple traffic poles to the series.
lineShapeOfArra i 3
p y RSELineShape [0.1] {it occurs when_Fr,ature
ExistenceType = 2}
Type of the traffic pole.
trafficPoleType yP - - P
TrafficPoleTypeList | [1] | |
, Measure of the rectangular length, diameter, or the majof axis of the traffic pole.
lengthwise
Length | 1] | |
) Measure of the rectangular width or the minor axis'of the traffic pole.
drosswise
Length | [0..1] | |
i Height of the traffic pole.
height
Length | [1] | |
Information of the traffic poles in arrdy.
arraylnformation i b
y FeatureArraylnfo [0.1] {it oceurs when_F(,ature
ExistenceType = 2}
Point that represents the lo€ation of the traffic pole that is projected onto th¢ road
o ) feature.
grojectionPoint (it hen Fhat
- . it occurs when Fpature
ProjectionPoint [0..1] ExistenceType = 1}
Line that reprgsents the array line of the traffic pole that is projected onto tHe road
o ) feature.
grojectionLine (it hen Fhat
e ™ it occurs when Fpature
ProjectionLine [0..1] ExistenceType = 3}
713.4.4.18 TrafficSignalHead
A|TrafficSignalHead\should be defined depending on the traffic direction of the roadway andl/or lane
whhere it is instatled.
A| TrafficSignalHead exists in the in the space above or space beside a RoadBeltElement, an
IntersectionBelt or a LaneBeltElement. The TrafficSignalHead does not include a support pole and
attachment devices. The support equipment can be optionally defined by another class.
A|TrafficSignalHead for vehicles can be associated with a StopLine. A TrafficSignalHead for pedestrians

can be associated with a PedestrianCrossing.

A TrafficSignalHead has a representative point, and a projection point of TrafficSignalHead is located on
a representative point. A TrafficSignalHead can provide a RoadBeltElement or a LaneBeltElement with
which the traffic signal head status is associated.

Table 125 defines the details of the TrafficSignalHead class.
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Table 125 — TrafficSignalHead class

Class<<featureType>>: TrafficSignalHead

Road equipment which controls road traffic using coloured lamp(s) (red, yellow, and

Definition green lights, arrows or similar).
. Definition
Role/Attribute name . .
Value type |Mult1pllc1ty |Stere0types |Note/C0nstra1nt

Specifies a stop line.

role: stoppingLocation

Stopline ! [0.1] ! !Association relationship

role: relelvantPedCross- |Specifies a pedestrian crossing associated to the traffic signal head.

1ng PedestrianCrossing | [0..1] | |Associati0n relatignship
) ) Representative point of the traffic signal head.
represenfativePoint -
RSEPointShape | [1] | |
i Planar geometry data of the traffic signal head outline (i.e. transverse*depth face).
planarOytline -
LineData | [0..%] | |
) Measure of the rectangular height or the major axis of the traffic signal head.
height
Length 1] | !
idth Measure of the rectangular width or the minor axis of. the traffic signal head.
wi
Length | [1] | |
Measured depth of traffic signal head.
depth
Length | [1] | |
. Height from road surface to the traffic sigiral head.
topHeight
Length | [1] | |
Layout of the lamps contained in.the traffic signal head.
lampLayput

LampLayoutList | [1] | |

The number of lamps contained in the traffic signal head.

number(fLamps

Integer | (1] | |
associatddRoadBeltEle- |Road belt element(Dyto which the traffic signal head is associated.
mentID D [10.1] | |
associatddTrafficDirec- |Traffic direction of a road belt element to which the traffic signal is associated.
tionOfRHE TrafficDirectionEnum | [0..1] | |
associatddLaneBeltEle- |Lanébelt element ID to which the traffic signal head is associated.
mentID 1D | [0.1] | |
associatddTrafficDireé-4-Traffic direction of a lane belt element to which the traffic signal head is associated.
tionOfLBE TrafficDirectionEnum | [0..1] | |

Point that represents the location of the traffic signal that is projected onto the road
projectignPeint feature.
ProjectionPoint | [1] | |

NOTE Signal lamps are located on a lengthwise-crosswise surface.

7.3.4.4.19 UtilityPole
A UtilityPole is located along a RoadBeltElement and an IntersectionBelt.

A UtilityPole has is representative point, and a projection point of a UtilityPole is located on a
representative point.

Table 126 defines the details of the UtilityPole class.
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Table 126 — UtilityPole class

Class<<featureType>>: UtilityPole

Road equipment of various shapes (cylindrical, prism, tower/pylon) used for utilities

Definition (power pole, telecommunication poles, etc.) located beside the carriageway.
. Definition
Attribute name — :
Value type |Mult1pllc1ty |Stereotypes |Note/C0nstra1nt

Representative point of the utility pole.
RSEPointShape 1] | |

representativePoint

Measure of the rectangular length, diameter, polygonal, pyramidal or theanajpr axis of
bngthwise the utility pole.

Length | [1] | |
Measure of the rectangular width, polygonal, pyramidal or the ndinor axis of the utili-
grosswise ty pole.

—

Length | [0.1] | |
i Height of the utility pole.
Height
Length | [1] | |
Type of the utility pole.
utilityPoleType y'p. y P
UtilityPoleTypeList | [1] | |
) Determines if the utility pole has a foundation (true) or not (false).
HaveFoundation

Boolean | [0.1] | |{true: have}
Point that represents the location ofthe utility pole that is projected onto the froad
projectionPoint feature.

ProjectionPoint | [1] | |

7|3.4.4.20 RoadEquipmentFeatureProperties package

7|3.4.4.20.1 BoardShapeTypelList

Table 127 defines the details of the-BoardShapeTypeList class.

Table 127 — BoardShapeTypelList class

(lass<<CodeList>>: BoardShapeTypeList
Definition Available list of enumerations for the shape of the board used to convey infprmation
located along a road.

(Jode Value Definition

1 rectaqgleWithHorizontal- The shape is rectangular with a long horizontal side.
LongSide

2 rectangleWithVertical- The shape is rectangular with long vertical side.
LongSide

3 triangle The shape is triangular, with the vertex at the top (A).

4 invertedTriangle The shape is triangular, with the vertex below the base (V).

5 circle The shape is circular.

6 ellipse The shape is an ellipse.

7 pentagon The shape is a pentagon.

8 hexagon The shape is a hexagon.

9 octagon The shape is an octagon.

10 diamond The shape is a diamond.
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7.3.4.4.2

0.2 BoardTypelist

Table 128 defines the details of the BoardTypeList class.

Table 128 — BoardTypelist class

Class<<CodeList>>: BoardTypeList

Definition |Available list of enumerations for type of information board.
Code Value Definition

1 cms-Board A changeable message sign board.

2 vms-Board A variable message sign board.
7.3.4.4.20.3 BumpTypelList

Table 12

D defines the details of the BumpTypelList class.

Table 129 — BumpTypelist class

Class<<(odeList>>: BumpTypelList

Definiti¢on |Available list of enumerations for vehicle speed deceleration devices.
Code Value Definition

1 speedBump A speed bump.

2 roundRoadHump A rounded road hump.

3 flatTopRoadHump A flat-topped road hump:

7.3.4.4.20.4 FeatureArraylnfo

Table 13

) defines the details of the FeatureArrayInfo class.

Table 130.=FeatureArraylnfo class

Class<<dataType>>: FeatureArrayInfo
Definiti¢n Configuration.data of an array of road structures or pieces of road equipment.
. Definition

Attribute name — -
Value type | Multiplicity | Stereotypes | Note/Constraint
The'number of features in the array.

number(fFeatures
Integer | [1] | |

) ) Distance interval between the features.

intervalDistance
Length | [1] | |

7.3.4.4.20:5 ‘FeatureExistenceTypeEnum

Table 131 defines the details of the FeatureExistenceTypeEnum class.

Table 131 — FeatureExistenceTypeEnum class

Class<<enumeration>>: FeatureExistenceTypeEnum

o Available list of enumerations defining whether the road equipment is a single or
Definition

array.

Code Value Definition
1 pointType A single feature on a point.
2 lineType Multiple features stored in an array.
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7.3.4.4.20.6 GateTypeList

Table 132 defines the details of the GateTypelList class.

Table 132 — GateTypelList class

Class<<CodeList>>: GateTypeList

Definition Available list of enumerations for gate components.
Code Value Definition

1 bar The gate components are bars/poles.
2 door The gate components are doors.

3 chains The gate components are chains.

4 ropes The gate components are ropes.

7|3.4.4.20.7 GuardrailTypelList

Table 133 defines the details of the GuardrailTypeList class.

Table 133 — GuardrailTypeList class

(lass<<CodeList>>: GuardrailTypeList

Definition |Available list of enumerations for type of the guardrails.

(Jode Value Definition

1 rail The guardrail'components are rails/elongated boards

2 pipe The guardrail components are pipes.

3 wire The guardrail components are wires.

4 netting The\guardrail components are netting.

5 concreteBlock The guardrail components are concrete blocks (concrete bprriers).

713.4.4.20.8 LampLayoutList

Table 134 defines the details.of'the LampLayoutList class.

Table 134 — LampLayoutList class

(lass<<CodeList>>:LampLayoutList

Definition Available list of enumerations for the lamp layout of traffic signal heads.
(Jode Value Definition

1 horizontal Lamps are positioned horizontally.

2 vertical Lamps are positioned vertically.

7.3F 4209 MateriatTypetist

Table 135 defines the details of the MaterialTypeList class.

Table 135 — MaterialTypelList class

Class<<CodeList>>: MaterialTypelList

. Available list of enumerations for the construction material used in road structure
Definition .
or road equipment.
Code Value Definition
1 brick Brick.
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Table 135 (continued)
2 concrete Concrete.
3 plaster Plaster.
4 plastic Plastic.
5 rubber Rubber.
6 sandbag Composed of sandbags in a specific arrangement.
7 steel Steel.
8 steelPlate Steel-plate-
9 steelPipe Steel pipe.
10 steelWire Steel wire.
11 stoneOrRock Stone or rock.
12 wood Wood.

7.3.4.4.20.10 RoadLightinglnstallTypeList

Table 13 defines the details of the RoadLightinglnstallTypeList class.

Table 136 — RoadLightingInstallTypelList class

Class<<(odeList>>: RoadLightingInstallTypeList

Definitign Available list of enumerations for the installation location of road lighting.
Code Value Definition

1 standAlone Road lighting is indépendently installed.

2 withinSupportPole Road lighting is installed on a support pole.

3 withinGantry Road lightingds installed on a gantry.

4 ceilingBuilt-in Road lighting is built into the ceiling.

5 wallBuilt-in Roadlighting is built into the wall.

6 wallAttachedTo Road lighting is attached to the wall (e.g. building).

7 onCable Road lighting is fixed to a cable.

7.3.4.4.20.11 RoadSignCode

Table 13} defines the details.0fthe RoadSignCode class.

Table 137 — RoadSignCode class

Class<<dataType>>:RoadSignCode

Definitin

Code for specifying the traffic sign.

Definition

Attribute ‘mame

Vahe-ﬁype—}”u#ipheky—&efe*rpes—we%ef@mb%

referenceOfRoadSign The reference of the road sign code list.
System Any | [1] | |
i Code data of the road sign.
codeOfRoadSign
Any [1] | |

7.3.4.4.20.12 RoadStudTypeList

Table 138 defines the details of the RoadStudTypeList class.
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Table 138 — RoadStudTypelList class

Class<<CodeList>>: RoadStudTypeList

Definition |Available list of enumerations for the material of the road studs.
Code Value Definition

1 stoneStud The road studs are made from stone.

2 reflectiveStud The road studs are a reflective material.

3 trafficButton The road studs are made from steel.

4 bottsbot Theroadstudsare Botts dots:

713.4.4.20.13 TrafficPoleTypelList

Table 139 defines the details of the TrafficPoleTypeList class.

Table 139 — TrafficPoleTypelList class

(lass<<CodeList>>: TrafficPoleTypelList

Definition |Available list of enumerations for type of the traffic poles.
(Jode Value Definition

1 cylindrical A cylindrical-shaped pole!

2 prism A prism-shaped pole¢

3 cone A cone-shaped pole:

4 pyramid A pyramid-shaped pole.

5 other Any shape ether than the above.

713.4.4.20.14 UtilityPoleTypeList

Table 140 defines the details of the Utility:PoleTypelList class.

Table 140 — UtilityPoleTypelList class

(lass<<CodelList>>: UtilityPoleTypeList

Definition |Available list of enumerations for utility poles.

(Jode Value Definition

1 lowVogltagePole Utility pole used for a low voltage power supply.

2 highVoltagePole Utility pole used for a high voltage power supply.

3 telecommunicationPole Utility pole used for communication lines.

4 aerialPole Utility pole that carries radio or telecommunication transtitters.

7|3.4.5" RoadMarking sub-package

7.3.4.5.1 Contents of RoadMarking sub-package

The RoadMarking sub-package contains the following features:
— RoadMarking,

— BusStopClearway,

— CarriagewayEdgeMarking,

— ClearwayArea,

— LaneEdgeMarking,
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— LayByMarking,

— PedestrianCrossing,
— RegulatoryMarking,
— RoadCentreMarking,
— StoplLine,

— SymbolRoadMarking,

— TextRoadMarking,

— TrafficChannelizingMarking,

— TrafficlslandMarking.

The Roa@lMarking sub-package also contains a property package for road marking features.

In the repl world, the road markings represent traffic regulations that apply tofreads, but in the MHAD
data moglel, a RoadMarking specifies the position on the road surface and isnot intended to contaln
traffic reggulations. Traffic regulations are provided in a separate data class-as attributes of roadway.

Figure 2P shows class diagrams for the RoadMarking sub-package (see-https://standards.iso.org/is¢/
ts/227264/-1/ed-1/en for an enlarged version of this figure).
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RoadStructuresAndEquipment
«FeatureType»
RoadMarking
«FeatureType» «FeatureType» «FeatureType»
BusStopClearway ClearwayArea CarriagewayEdgeMarking
+ length: Length [0..1] + length: Length [0..1] + length: Length [0..1]
+  width: Length [0..1] +  width: Length [0..1] + i fon: Li
+ markingCombinationCategory: MarkingCombinati yEnur +  markingCombif ategory: MarkingC yEnum f— + markingCombil ategory: MarkingC Enur
+  baseMarking: AreaMarking +  baseMarking: AreaMarking +  baseMarking: LineMarking
+  additionallineMarking: LineMarking [0..%] +  additionallineMarking: LineMarking [0..*] +  additionallineMarking: LineMarking [0..%]
+  additionalAreaMarking: AreaMarking [0..%] +  additionalAreaMarking: AreaMarking [0..%] +  projectionLine: ProjectionLine
+ projectionLine: ProjectionLine [2..*] +  projectionLine: ProjectionLine
«FeatureType» «FeatureType» «FeaturaTyper
LaneEdgeMarking LayByMarking PédestrianCrossing
- length: Length [0..1] + length: Length [0..1] + length: Length [0..1]
i on: Li +  width: Length [0..1] +  width: Length [0..1]
| markingC: ategory: MarkingC y +  markingCombinationCategory: MarkingC i YyEnu ||+ markingcombinationCategofy: MarkingC Enum (2]
L baseMarking: LineMarking +  baseMarking: AreaMarking +  baseMarking: AreaMarking
L additionalLineMarking: LineMarking [0..%] +  additionallineMarking: LineMarking [0..*] +  additionallineMarking; LineMarking [0..%]
- projectionLine: ProjectionLine +  additionalAreaMarking: AreaMarking [0..%] +  additionaAréaMarking: AreaMarking [0..*]
+  projectionLine: ProjectionLine [2] +  projectighLihe: ProjectionLine [2]
«FeatureType» «FeatureType»
RegulatoryMarking RoadCentreMarking «FeatureType»
StopLine
regulatoryType: RegulatoryMarkingTypeList +  length: Length [0..1]
length: Length [0..1] +  width: Length [0..1] +  stoplineType: StopLineTypeEnum
i ion: LineRep + i It + length: Length [0..1]
markingC ategory: MarkingCombinati vi +  markingCe ategory: MarkingCa yEnlim + i Li
baseMarking: LineMarking + baseMarking: LineMarking — |+ markingCombinationCategory: MarkingC l
additionallineMarking: LineMarking [0..*] +  additionallineMarking: LineMarking [0..*] +  baseMarking: LineMarking
projectionLine: ProjectionLine + projectionLine: ProjectionLine +  additionallineMarking: LineMarking [0..*]
+  additionaAreaMarking: AreaMarking [0..*]
+  projectionLine: ProjectionLine
«FeatureType» «FeatlieTypen
SymbolRoadMarking TextRoadMarking
representativePoint: RSEPointShape +  representativePoint: RSEPointShape,
lengthwise: Length [0..1] +  lengthwise: Length
crosswise: Length [0..1] +  crosswise: Length [041]
markingC: ionCategory: MarkingC i y +  markingCombinatiGhCategory: MarkingC yEnum
baseMarking: SymbolMarking +  baseMarking: TextMarking «DataTypen
additionallineMarking: LineMarking [0..*] +  additionallinefarking: LineMarking [0..*] AreaMarking
additionaAreaMarking: LineMarking [0..*] +  additionapreaMarking: AreaMarking [0..%]
projectionPoint: ProjectionPoint +  projeltionPoifit: ProjectionPoint + fillColour: ColourTypelist [0..1]
+consutituentlineMarking \|/ 2..*
«FeatureType» «FeatureType»
TrafficChannelizingMarking TrafficislandMarking «DataTypen
LineMarking
length: Length [0..1] +  length: Length [0..1]
width: Length [0..1] + width: Length [0..1] + markinglineShapeType: RSFLineShapeTfpeEnum
|- markingCombinationCategory: MarkingCombinati yEn +  markingCombinationCategory: MarkingC yEnum + lineColour: ColourTypeList [0..1]
|+ baseMarking: AreaMarking + baseMarking: AreaMarking + lineWidth: Length [0..1]
additionalLineMarking: LineMarking [0..*] + additionallineMarking: LineMarking [0..*] + lineStyle: LineStyleEnum [0..1]
projectionLine: ProjectionLine [2..*] +  projectionLine: ProjectionLine +  lineShape: LineData
«CodeList» «Codglist» «DataType» «DataType»
ColourTypeList RegulatoryMarkingTypeList SymbolMarking TextMarking
[+ transparent =1 +  crossoverBaniarking = 1 +  symbolAngle: Angle [0..1] + textletiers: CharacterString
[+ white=2 + _lane€haigeBanMarkin +  symbolShape: AreaMarking [0..%] + textAngle: Angle [0..1]
[+ blue=3 + parkigRestrictionMarking = 3 +  referenceOfSymbolC: c ing [0..1] + letierShape: AreaMarking [0..*]
+ green=4 + \standingAndParkingRestrictionMarking = 4 +  symbolCode: CharacterString [0..1] +  referenceOfLetierCodeSystem: Charactergtring [0..1]
+ yellow=5 e shoulderEntryBanMarking = 5 + letierCode: CharacterString [0..*]
[+ red=6 +  otherMarking
[+ black=7
[+ others=8
«enumeration» «enumeration» «enumeration» «enumeratipn»
LineRepresentationEnum LineStyleEnum MarkingCombinationCategoryEnum StopLineTypefnum
singleLine = 1 continuousLine = 1 line =1 stopline = 1
doubleLine =2 brokenLine = 2 area=2 stopLineAccordingToTrafffcSignal = 2
tripleline =3 QneGags = lineComplex =3 giveWayline =
brokenLineWithShortGaps = 4 areaComplex = 4
brokenLineWithEqualGapsAndstrokes = 5 lineAndAreaComplex = 5
symbol = 6
text=7

Figure 22 — RoadMarking sub-package

7.3.4.5.2 RoadMarking

A RoadMarking class is an abstract class defined as the root class for the RoadMarking sub-package.

Table 141 defines the details of the RoadMarking class.
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Table 141 — RoadMarking class

Class<<featureType>>: RoadMarking

Any kind of coloured device or material that is located on a road surface in order to

Definition convey official prescriptions or indications to road users.
. Definition
Role/Attribute name — -
Value type |Mult1p11c1ty |Stereotypes |N0te/Constra1nt

Specifies a bus stop clearway.
role: BusStopClearway
BusStopClearway | |

| | !Generalization relationshiy

Specifies a carriageway edge marking.

role: CartiagewayEdge-

Marking carriagewayEdgeMark-

Generalization relationshiy
ing

Specifies a clearway area.
role: ClegrwayArea
ClearwayArea | |

| Generalization relationshiy

i Specifies a lane edge marking.
role: LangEdgeMarking -
LaneEdgeMarking | |

| Gerferalization relationship

Specifies a lay-by marking.
role: LayByMarking P oy |g |

LayByMarking |Generalization relationship
role: PedbstrianCross- |Specifies a pedestrian crossing.
ing PedestrianCrossing | | |Generalization relationshiy
role: RegilatoryMark-  |Specifies a regulatory marking.
ing RegulatoryMarking | | |Generalization relationshiy

role: RoadCentreMark- |Specifies a road centre marking.

ng RoadCentreMarking | | |Genera1ization relationshiy

) Specifies sub class StopLine.
role: StopLine | |

StopLine |Genera1ization relationshiy
role: SynjbolRoadMark- |Specifies a symbol roadimarking.
ing SymbolRoadMarking | | |Genera1ization relationship

) Specifies a textroad marking.
role: TexfRoadMarking _
TextRoadMarking | |

Specifiesfa traffic channelizing marking.

| Generalization relationshiy

role: TrafficChanneliz-

ingMarkjng TrafficChannelizing-

Markihg Generalization relationshiy

role: TrafficIslandMark-{Specifies a traffic island marking.

1ng TrafficlslandMarking Generalization relationshiy

Road Mafking feattire has properties consisting of the shape data of the base marking and any additionpl
marking

----------- aad i
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following data types:

— LineMarking for line road markings,

— AreaMarking for area road markings,

— SymbolMarking for symbol road markings, and
— TextMarking for text road markings.

Additional marking shape data are either LineMarking data and/or AreaMarking data and are added
to match the actual shape. MarkingCombinationCategory defines a combined configuration of marking
data such as base ‘LineMarking’ with an additional ‘LineMarking’.
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AreaMarking data is constructed by connecting LineMarking data in a clockwise order. LineMarking

data has a markingLineShapeType (the same as RSELineShapeType) for classifying the role of a

marking

line. A Projection line defined in a markingLineShapeType defines two projection points at both ends.

LineMarking data contains line colour, line width, line style and line shape data.

EXAMPLE A road marking made up of multiple lines such as dual road centrelines are represented by

BaseMarking (LineMarking) and AdditionalLineMarking.

If a specific road marking is composed of multiple colours, widths and line styles, each LineMarkings

7|3.4.5.3 BusStopClearway

A|BusStopClearway is located inside of a LaneBeltElement along one side of a RoadBeltEleme
r¢lated to a LaneBeltElement.

A|BusStopClearway is a marked area feature consisting of multiple marking lines’classified as ¢
exit lines and projection lines. The BaseMarking type of a BusStopCleatway is an AreaMar
contains one or more projection lines. The projection lines of a BusStopClearway are located
side lines of the LaneBeltElement. A BusStopClearway can contain-an/additionalLineMarkin
aglditionalAreaMarking to enable the formation of an entire BusStopClearway such as chevr
z¢bra mark and so on.

nt, and is

ntrance/
king and
hlong the
o and an
bn mark,

Ifla BusStopClearway crosses plural lanes, then an intermediate ProjectionPoint in the Proje¢tionLine
fdr the LaneBeltElement is additionally defined.
Table 142 defines the details of the BusStopClearway, class.
Table 142 — BusStopClearway class
(lass<<featureType>>: BusStopClearway
Definition Road marking which indicates an area of regulation on the carriageway or lane
where vehiclesother than public buses are prohibited to stop.
. Definitian
Attribute name — -
Valuétype |Mult1pllc1ty |Stere0types |N0te/C0nstra1nt
Length of the bus stop clearway.
length
Léngth 1[0..1] | |
) Width of the bus stop clearway.
width
Length | [0..1] | |
Combination of marking components (i.e., area-shaped and line-shaped) of the bus
markingCombinationCat- |Stop clearway which is expressed by several marking lines.
egory MarkingCombination- [1]
CategoryEnum
Base marking containing the projection lines of the bus stop clearway whidh is a
baseMarking quadrangie.
AreaMarking | [1] | |
o ) ) Additional line markings, such as zebra lines, in the bus stop clearway.
additionalLineMarking - -
LineMarking | [0.%] | |
. i Additional area markings, such as a triangle, of the bus stop clearway.
additional AreaMarking :
AreaMarking | [0.%] | |
Line that represents the side edge of the bus stop clearway that is projected onto
projectionLine the road feature.
ProjectionLine | [2.%] | |
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7.3.4.5.4 CarriagewayEdgeMarking

A CarriagewayEdgeMarking is located along the side line of a RoadBeltElement, and is related to a
RoadBeltElement.

A BaseMarking type of the CarriagewayEdgeMarking is a LineMarking which is used as a projection
line.

If a CarriagewayEdgeMarking is related to two or more sequential RoadBeltElements,
CarriagewayEdgeMarking can have an intermediate ProjectionPoint in a ProjectionLine at a location

correspqrding to aneBettjoint, anmd its ProjectionPointivtarker s defimedas - intermediate”
Table 143 defines the details of the CarriagewayEdgeMarking class.
Table 143 — CarriagewayEdgeMarking class
Class<<featureType>>: CarriagewayEdgeMarking
Road marking which indicates the edge of a carriageway and is-sitwated between thg
Definitign carriageway and the road shoulder space, or at an intersectiohte highlight the side
edge of the carriageway.
. Definition
Attribute name —— -
Value type |Mult1pllc1ty |Stereotypes |Note/C0nstra1nt
Length of the carriageway edge marking.
length
Length | [0..1] | |
) ) Characteristics of the lines defining the catriageway edge marking.
lineReprgsentation - -
LineRepresentationEnum | [1] |
Combination of marking components*(i.e. area-shaped and line-shaped) of the clear-
markingfombination- |way area which is expressed by several marking lines.
Category MarkingCombinationCat- [
egoryEnum
) Base marking containjng-the projection line of the carriageway edge marking.
baseMarking - -
LineMarking | [1.%] | |
. ) ) Additional line geometry data of the carriageway edge marking.
additionglLineMarking |— -
LineMarking | [0.%] | |
Line thatirépresents the side edge of the carriageway edge marking that is projected|
projectignLine onto the road feature.
ProjectionLine | [1] | |
7.3.4.5.§ ClearwayArea
A ClearwayArea-is1ocated inside of a LaneBeltElement along one side of the RoadBeltElement.
A ClearwayArea consists of multiple marking lines classified as entrance/exit lines and projection lines.
The BaséMdarking type of a-ClearwayAreais-an-AreaMarking and-it contains-oneormoreprojection
lines. The projection lines of a ClearwayArea are located along the side lines of a LaneBeltElement.

A ClearwayArea can have an AdditionalLineMarking and an AdditionalAreaMarking to enable the
formation of an entire marking. A ClearwayArea is related to the LaneBeltElement.

If a ClearwayArea crosses multiple lanes, an intermediate ProjectionPoint in the ProjectionLine can be

defined.

Table 144 defines the details of the ClearwayArea class.
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Table 144 — ClearwayArea class

Class<<featureType>>: ClearwayArea
Road marking which indicates an area of regulation for the carriageway or lane
Definition where vehicles are prohibited to stop, for example, in front of the exit and en-
trance of a fire station or police station.
. Definition
Attribute name — -
Value type |Mult1pllc1ty |Stere0types |Note/C0nstramt
leneth Length of the clearway area.
Length 0.1] | |
) Width of the clearway area.
Wwidth
Length | [0..1] | |
Combination of marking components (i.e. area-shaped, and lin€-shaped) ¢f the
markingCombinationCat- |clearway area which is expressed by several marking lines.
egory MarkingCombination- [1]
CategoryEnum
i Base marking containing projection lines of clearway area which is a quaglrangle.
HaseMarking -
AreaMarking | [1] | |
o ) ) Additional line shape, such as zebra lines, in the clearway area.
additionalLineMarking - :
LineMarking | [0..%] | |
o ) Additional area such as triangle, ofclearway area.
additionalAreaMarking -
AreaMarking | [0..%] | |
Line that represents the side edge of the clearway area that is projected onto the
projectionLine road feature.
ProjectionLine | [2.%] | |
7|3.4.5.6 LaneEdgeMarking
AlLaneEdgeMarking is located at the €dge of a LaneBeltElement.
The BaseMarking type of a LaneEdgeMarking is a LineMarking which uses a projection lin¢ located
along a side line of the LaneBeltElement.
Iflthe lineRepresentationEpnum is "double line", the first lane edge line is expressed by BaseMarking and
thhe second lane edge line is expressed by an AdditionalLineMarking.
A]LaneEdgeMarking is related to a LaneBeltElement.
Iff a LaneEdgeMarking lies along sequential LaneBeltElementa, a LaneEdgeMarking can [have an
ifftermediate' ProjectionPoint in the ProjectionLine at a location corresponding to the LaneBelt]Joint,
and its ProjectionPointMarker is defined as "intermediate".
Thalole 145 defines the details of the LaneEdgeMarking class.
Table 145 — LaneEdgeMarking class
Class<<featureType>>: LaneEdgeMarking
Definition Road marking which indicates a boundary located between the lanes.
Definition
Attribute name —— -
Value type |Mult1pllc1ty |Stere0types |Note/Constra1nt
Length of the lane edge marking.
length
Length | [0..1] | |
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Table 145 (continued)

lineRepresentation LineRepresentationE-

Characteristics of lines defining the lane edge marking.

[1]

num

Category

markingCombination-  |Which can be expressed by several line markings.

Combination of marking components (i.e. line-shaped marking) of lane edge marking

MarkingCombination-
CategoryEnum

[1]

baseMarking the line.

Base Tmarking containing tie projection Hine of the tane edge marking exXpressed by

LineMarking | (1] | |

addition

Additional line geometry data of lane edge marking.
LineMarking | [0..%] | |

11LineMarking

™

Line that represents the side edge of the lane edge marking that is{projected onto th

projectionLine road feature.
ProjectionLine | [1] | |
7.3.4.5.7 LayByMarking
A LayByMarking is expressed by the road marking and is in the area €quivalent to lay-by lane.

A LayByl

A LayByl
and proj

more prgjection lines, with the projection lines located along the side line of the LaneBeltElement arjd

RoadBelf

If LayBy
Projectid
Projectig

If a lay-b
directior
location

Table 14

Marking applies to street parking and emergency parkingarea.

Marking is an area feature consisting of multiple markihg lines classified as entrance/exit lings
pction lines. The BaseMarking type of a LayByMarking is an AreaMarking, and contains one ¢r

Element.

Marking lies along LaneBeltElement (sequentially, LayByMarking can have intermediate
nPoint in ProjectionLine at a. location corresponding to LaneBeltjoint, and ifs
nPointMarker is defined as "interndediate".

y lane and similar areas exist'between the forward traffic direction of the lane and reverge
, a LayByMarking can havei'an intermediate ProjectionPoint in the ProjectionLine at the
corresponding to the LaneBelt]oint.

h defines the details.af the LayByMarking class.

Table 146 — LayByMarking class

Class<<featureTypez>: LayByMarking
Definitién Road marking which indicates a part of the roadway set aside for vehicles to dray
out of the traffic lanes and wait or parking, depending on local restrictions.
| Definition
Attribut e — -
Value type |Mult1p11c1ty |Stereotypes | Note/Constraint
Length of the lay-by marking.
length
Length | [0..1] | |
i Width of the lay-by marking.
width
Length | [0..1] | |
Combination of marking components (i.e. area-shaped and line-shaped) of the lay-
markingCombinationCat- | by marking which is expressed by several marking lines.
egory MarkingCombination- [1]
CategoryEnum
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Table 146 (continued)
) Base marking containing projection lines of lay-by marking which is a quadrangle.
baseMarking -
AreaMarking | [1] | |
. i i Additional line markings, such as zebra lines, in the lay-by marking.
additionalLineMarking - -
LineMarking | [0.%] | |
. i Additional area marking, such as triangle, of the lay-by marking.
additionalAreaMarking -
AreaMarking | [0.%] | |
Line-thatrepresents-theside-edge-ofthelay by marking thatisprejeetedonto the
projectionLine road feature.
ProjectionLine | [1.%] | |
3.4.5.8 PedestrianCrossing
bdestrianCrossings are road structures and/or equipment that is located inside 'of a RoadBeltElement,
LaneBeltElement or an IntersectionBelt. A PedestrianCrossing can_,alseé be associated with a
rafficSignalHead for pedestrians.
PedestrianCrossing is an area marking feature consisting of multiple marking lines clagsified as
rojection lines and other lines. The BaseMarking type of a PedestrianCrossing is an AregMarking
[lageway
nd/or intersection. A PedestrianCrossing can contaim\‘an additionalLineMarking and/or an

ark, etc.

[ a parallel LaneBeltElement, a PedestrianCrossifig can have an intermediate ProjectionP|

7
P
a
T
A
p
ahd contains two or more projection lines. The projection lines are located across a car
a
a
n]
Al
ProjectionLine at a location corresponding to the'llaneBeltElement.

T

hble 147 defines the details of the Pedestrian€rossing class.

Table 147 — PedestrianCrossing class

lditional AreaMarking to enable the formation of an entife road marking such as chevron majrk, zebra

oint in a

(lass<<featureType>>: PedestrianCrossing

Road marking expressed by paintings and/or studs which defines an are

Definition - . .
pedestrians are allowed to cross a road or intersection.

h where

Definition

Attribute name — -
Value type |Mult1pllc1ty | Stereotypes | Note/Constraing
Length of the pedestrian crossing.

l¢ngth
Length | [0..1] | |

. Width of the pedestrian crossing.

width

Length | [0..1] | |

Combination of marking components (i.e. area-shaped and line-shaped)

f the

ndrkingCombinationCate- |pedestrian crossing marking which is expressed by several marking line

gory MarkingCombination- [1]
CategoryEnum
Base marking containing projection lines of pedestrian crossing which is a quad-
baseMarking rangle.
AreaMarking | [1] | |
o ) . Additional line markings of the pedestrian crossing.
additionalLineMarking - -
LineMarking | [0.%] | |
" i Additional area marking of the pedestrian crossing.
additionalAreaMarking -
AreaMarking | [0.%] | |
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