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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 proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

A Location Reference (LR) is a unique identification of a geographic object. In a digital world, a real-
world geographic object can be represented by a feature in a geographic database. An example of a
commonly known LR is a postal address of a house. Examples of object instances include a particular
exit ramp on a particular motorway, a road junction or a hotel. For efficiency reasons, LRs are often
coded. This is especially significant if the LR is used to define the location for information about
various objects between different systems. For ITS, many different types of real-world objects will be
addressed. Amongst these, the LR of the road network, or components thereof, is a particular focus.

databases, in a standard, unambiguous manner is a vital part of an integrated ITS syste

in which

Communication of a LR for specific geographic phenomena, corresponding to objects in“[Fleographic

different applications and sources of geographic data will be used. Location Referenci
(LRM), methods of referencing object instances, differ by applications, by the data medel use
the|database, or by the enforced object referencing imposed by the specific mapping syst
create and store the database. A standard LRM allows for a common and unambiguous id¢
of dbject instances representing the same geographic phenomena in different geographic
profduced by different vendors, for varied applications, and operating omymultiple hardwar
platforms. If ITS applications using digital map databases are to becosite widespread, dat
acrgss various applications and systems must be possible. Information‘prepared on one syst
trafffic messages, need to have LRs that are interpretable by allrecéiving systems. A standd
to refer to specific object instances is essential to achieving such“objectives.

]ap nese, Korean, Austrahan Canadlan North Amerlcan and European ITS bodles all

brmined simply by measurements from gfound-based objects if only latitude and long]
zed.

ption referencing at the precise relative level is needed to describe exact positions an
accordingly. Location referencing at the precise relative level requires referencing to
is sufficiently detailed and. accurate to distinguish the lane in which the object exi
inguish the position withiia lane or a lane junction. This does not imply the need to
blute position with a high accuracy.

dist
abs

Thik
con
con

document provides”specifications for location referencing for ITS systems (althc
mittees or stapdardization bodies may subsequently consider extending it to a mgd
fext).
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Intelligent transport systems (ITS) — Location referencing
for geographic databases —

Part 4:
Precise relative location references (precise relative
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Thd
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ofile)

Scope

5 document describes and lists the characteristics of the Precise Relative Location R
hod (PRLRM) which describes precise relative locations in the context of'geographic dat|
ced to locate transport-related objects in an encoder system as well asyin the decoder sid

5 document does not define a physical format for implementing the PRLRM. Ho
1irements for physical formats are defined. This document,dées not define details of 1

dware or processes.

5 document specifies PRLRM, comprising:

conceptual data model for Location ReferencingMethods (LFMs);

specification of location referencing for pre€ise relative information;

use cases for Precise Relative Location References (informative Annex C);

use cases for elements of Precise-Relative Location References (informative Annex D);
implementation of Precise Relative Location References (Japanese example) (informativ

5 document defines methods that enable exchange location information of the object to be
he lane or the lane junction. This document does not specify the road (link) on which t}
rence exists.

Normative references

following)documents are referred to in the text in such a way that some or all of th
Stitutes.requirements of this document. For dated references, only the edition cited 4
ated references, the latest edition of the referenced document (including any amendmen

eferencing
pbases and

h

wever, the
he Precise

htive Location Referencing System (PRLRS), i.e. how the PRERM is to be implemented ip software,

b Annex E).

referenced
le object of

Pir content
pplies. For
[s) applies.

ISO

17572-1:2015, Intelligent transport systems (ITS] — Location referencing for geographic databases —
Part 1: General requirements and conceptual model

ISO 17572-2:2018, Intelligent transport systems (ITS) — Location referencing for geographic databases —
Part 2: Pre-coded location references (pre-coded profile)

ISO 17572-3:2015, Intelligent transport systems (ITS) — Location referencing for geographic databases —
Part 3: Dynamic location references (dynamic profile)

ISO

19148:2012, Geographic information — Linear referencing

© IS0 2020 - All rights reserved
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3 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 17572-1 and the following apply.
ISO and IEC maintain terminological databases for use in standardization at the following addresses:

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

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

31

lane
strip of cafriageway intended to accommodate a single line of moving vehicles, frequently definecll by
carriagewdy marks

3.2
lane junctjon
area of roadway common to two or more lanes, whether in the same or different dixections, frequehtly
without cafriageway marks and where it may be difficult to count lanes

3.3
reference point
point which is used as a starting point for referencing

4 Abbreviated terms

C-ITS Cooperative Intelligent Transport Systems

GNSS Global Navigation Satellite System

ID Identifier

LR Location Referencing (or Reference)

LP Location Point

LRM Location Referencing Method

PRLRM Precise Relative.Location Referencing Method

PRLRS Precise Relative Location Referencing System

SIP-adus Cross-ministerial Strategic Innovation Promotion Program Innovation of Automdted

Driving for Universal Services (Japan)

5 Confgrmance

Alocation referencing message shall be provided as specified in Clause 8.

Any location referencing message claiming conformance with this document shall pass the requirements
presented in the abstract test suite in Annex A.

6 Requirements for a location referencing standard
For details, see ISO 17572-1:2015, Clause 4.

NOTE For an inventory of LRMs, see ISO 17572-1:2015, Annex A.

2 © IS0 2020 - All rights reserved
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Additional requirements for this document are defined as follows.

A Precise Relative Location Reference shall have a sufficiently high accuracy to distingui
or the position within/close to the intersection, in which the referenced object exists.

A Precise Relative Location Reference shall support the definition of 3-dimension
information.

sh the lane,

positional

A Precise Relative Location Reference shall not wholly be reliant on geographic coordinates.

Due to the mechanisms for the creation of digital maps, even with high accuracy, a
+1

coordinate

7.1

See

7.2

See

7.3

See

7.4
Gen

Loc
are

lbl}l \,.)\.,utat;uu Uf d lbal VVUl}d PUO;t;Ull vall d;ffbl btiV\,bll lllalJO- Add;t;uua}}_y, CIT
(Earth’s) crustal movement of 20 cm/year in some points in Japan, for example, so\th
discrepancies between the true location determined in real-time with a high-ac€urate
the location on a map created in the past.

A reference point shall be defined to reference within an intersection.

Because there is no lane information within an intersection, a reference point which i
basis for reference shall be defined.

A road section shall have a direction.

In order to distinguish the left and right sides of the lanes, dr'oad section shall have a dif

Conceptual data model for LFMs

Role of conceptual model

ISO 17572-1:2015, 5.1.

Components of conceptual model

[SO 17572-1:2015, 5.2.

Description of the conceptual model

[SO 17572-1:2015, 53.

Location categories
eral location-categories for LR are defined in ISO 17572-1:2015, 5.4.

ntions.for precise relative location reference shall be categorized as point locations, linea
h locations, and solid volume locations. These location categories represent real world ob

can

ere is a(n)
bre may be
GNSS and

5 used as a

ection.

r locations,
ects which

bé.described as follows:

a single position (point location);

between two points in the same lane (linear location);

between two points in different lanes (linear location);

between two points with no lane-specific definition (linear location);
a bounded area on the same lane (area location);

a bounded area on different lanes (area location);

a bounded area with no lane-specific definition (area location);

© IS0 2020 - All rights reserved
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— an object position (solid volume location).

7.5 Conceptual model of a road network

One purpose of PRLRS is to be able to locate an object on a road within a specific lane. For this reason,
this subclause expands on the conceptual model of a road network described in ISO 17572-1:2015, 5.5
and adds the concept of a lane. The conceptual model of the road network is, therefore, depicted in
Figure 1 and described in this subclause to give a clear understanding of the different terms and their
relationships. The definition of each word is described in ISO 17572-1:2015, Clause 2 and Clause 4.
Figure 1 shows the conceptual model of a road network.

In general)the road network consists of roads and intersections. A road is generally identified\by a
name (or number) and consists of a set of road sections. A road element consists of one or morelapes.
On a road) a very large (but countable) number of road segments can be defined (and, referenced).
A road sedtion consists of nodes and edges, is bounded by intersections, and can have intermediate
intersections (where the road name does not change, for example). An intersection js\alconnectioh or
crossing of roads. The simplest intersection consists of just one node (i.e. junction).)The data m¢del
of a lane npay be formed with the addition of location referencing related items’to the lane modg¢l of
ISO 14296.|A basic lane model is shown in Annex B.

Road Network
;
1.% 1.%
Road Segment Refers to parts Road Intersection
and/or whole

K

=4
1..% 0..* 1.*%
Road Element Junction

Road Section +boundary

Lane

Figure 1 — Conceptual model for the physical road network

4 © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=93bb768347232d18e84840ff5b1161c7

7.6

See

8

8.1

8.1.

ISO 17572-4:2020(E)

Conceptual model of area locations

[SO 17572-1:2015, 5.6.

Specification of LRs for precise relative information

General concept

1 Methods to be defined in this document

The

whilch allows for location referencing within lanes as defined in 7.5.

There are two ways to reference a location using this method:

EitH

represent events in lanes (excluding an intersection) and Method)2 is used to represent
jung¢tion. However, Method 2 can also be used to represent events in lanes.

This document defines how to express the representative point of each object. It does not e
to elxpress the real shape of line, area and solid volume.

Figlire 2 shows the two methods for PRLRM.

methods to be defined in this document are being adopted for Precise Relative Location

(Method 1) Lane number counting;
(Method 2) Displacement from a reference point.

er method is selected by road segment type and/or usage. As a geheral rule, Method 1

Area to use
Method 2

Area to use Method 1

Figure 2 — Methods for PRLRM

References

is used to
bvents in a

kplain how

8.1

2~ Concept of Method 1: Lane number counting

8.1.2.1 General concept of Method 1

The linearly referenced location shall be referenced by using a distance on a road section and lane
number counting rule. The distance on a road section references the longitudinal location on a road and
the lane number references the lateral location. The distance on a road section may be expressed as a
percentage along the road section or a distance from a start point. The expression shall be consistent
with the definition defined in [SO 19148:2012, 6.2. The vertical location shall be expressed as a relative
height from the road surface. The expression shall be consistent with the definition provided in

ISO

©IS

19148:2012, 6.2.
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This metho

d is used for:

— road segments that have lane information;

— specifying the lane.

Figure 3 de

monstrates Method 1.

Step 2: Deliver the location referencing
message using lane information

| }

8.1.2.2 K

The sendet
object lane

A method j
section. Ug
location of

The start p
within the

Object lang
lane flag. S
and road sl

The receiv

road sectign

point, lane|c

=
E

Step 1: [dentify the position ot

by lane information

e
il =

Sending end

identify the location by using
lane information

0y

Receiving end
Y

Figure 3 — Explanation of M@)d 1

N

N

og‘é}tive road section, distance from start point,

rocedure to use Method 1

of the location information sends the
for the objective location.

572 3:2015 shall be used to identify the objective 1
se 7 to identify the objective road section. To define

rovided by IS017572-2:2018 or
e the ID in ISO 17572-2:2018, C
a LP, use ISO 17572-3:2015,.72.2.

road section and a cation on roadway.

n%
includes lane c@h ing convention, total number of lanes, object lane number, and spe

becific lane f used when the targeting object exists on a specific lane, e.g. specialty 13
noulders, e% us lanes and emergency parking areas.

er of t cation information identifies the road section on its own map from the objec

ing convention, total number of lanes, object lane number, and specific lane flag.

oint shall be shared by @ycgender and the receiver. The start point may be set at any locat

and

oad
the

—n

on

Fific
nes

tive
tart

ﬁ&’med and the location of the sender from the percentage along distance from s

8.1.3 Concept of Method 2: Displacement from a reference point

8.1.3.1 General concept of Method 2

The location shall be referenced by using the distance from a reference point (dx, dy, dh). The X axis

represents

east/west and the Y axis represents north/south. The H axis represents the height.

This method is used for:

— the road segments of lane junctions;

— specifying the relative position within a road (e.g. o < 25 cm accuracy).

© IS0 2020 - All rights reserved
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In order to achieve an accuracy with location measurement errors of o < 25 cm when using this method,
the following condition shall apply:

The method is used within a radius of no more than 200 m from the reference point.

Figure 4 demonstrates Method 2.

Step 2: Deliver the location referencing
message using dx, dy, dh

| }

8.1
Thd

fromn the object reference point. \O

Thd
Thd
Thd

reféd
obj¢
8.2

8.2
Thd

Step 1: Calculate dx,dy, dh Step 3: Decode the message and identify
Trom the Reference Point thefocatiom by using-the
and encode the message reference point and dx, dy,

I
m,

)

Sending end QQ Receiving end

Figure 4 — Explanatio ﬁg/lethod 2
N

%)
S
3.2 Procedure to use Method 2 $

sender of the location information sendsﬁt%’e object reference point and the distance,

ID asin 17572-2:2018, Clause 7 15\«@%?1 to identify the object reference point.
object reference point shall be s%Jared by the sender and the receiver.

receiver of the locatio:%jﬁb mation identifies the reference point on its own map from
rence point received and’the relative location of the sender from the distance, in metre|
ct reference point,

N\

Specificati q%or contents delivering message

-

1 Str re of the message

da&QYfructure of Precise Relative Location References is shown in Figure 5.

in metres,

the object
s, from the

Th
The

©IS

1 - 1l 1 1 1 1 1 £ 1 1 h 1 -
Process LU uctel' e WILICIT ITICLIIOU LO USE alll LIIC Procecuaurc 101 €4acll Ietnoa 15 descrll

data structure of the message is defined as below.

02020 - All rights reserved
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PreciseRelativeProfile

<Enumeration>

BasicDescription LocationReferencingMethod

+ LocationReferencingMethod()

+ LaneNumberCounting()
+ ContentType()

+ DisplacementFromAReferencPoint()

0.1 0.1
TaneNUmMBErcountmg DISpIatEMENFTOMARSISTENCEPOINT
<Enumeration>
LaneCountingConvention
+ FromLeft()
+ FromRigh#])
11 1 11 + FromGhtfel
RoadSectionInformation Displacement + FronfRoaushoulder()
+ LR_PositipnExpression (from 1S0191438)() + dx()
+ LROV_VegtorOffsetDistanceExpression (from 1S019148)() + dy()
+ LocationhformationOnlane() + dh()
k <Enumeration>
LocationIinformationOnLane <Enumeration> |\ SpecificLaneType
ContentTyges [}
+ LaneCountingConvention() + Bus()
+ TotalNumberOfLanes() + Point() + HOV()
+ ObjectiveLaneNumber() + Ligh) + Bicycle()
+ SpecificLaneType() + PoMgdn() + Pedestrian()
+ Neplid() + Reversible()
7y +  Auxiliary()
+ Overtaking()
+ SlowVehicle()
+ Other()

Figure 5 — Data styucture for delivering messages

8.2.2 Definition of the components

8.2.2.1 I)ata type: BasicDesCription
BasicDescifiption is a datatype used to represent the LFM and content type of the object.

Table 1 shqws the constructional elements of this class.

Table 1 — Data type: BasicDescription

Name Description
LocationReferencingMethod LFM to be used (See Table 2)
Content Type Type of the content to be referred (See Table 8)

8.2.2.2 Enumeration: LocationReferencingMethod

LocationReferencingMethod is an enumeration used to represent which method applies to location
referencing messages.

Table 2 shows the constructional elements of this enumeration.

8 © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=93bb768347232d18e84840ff5b1161c7

ISO 17572-4:2020(E)

Table 2 — Enumeration: LocationReferencingMethod

Name

Description

LaneNumberCounting

LFM which is defined in 8.1.2 (Method 1)

DisplacementFromAReferencePoint

LFM which is defined in 8.1.3 (Method 2)

8.2.2.3 Data type: LaneNumberCounting

LaneNumberCounting is a data type for Method 1. This class is composed of a sub-class
RoadSectionInformation.

8.2

Roa

Tabje 3 shows constructional elements of this class.

2.4 Data type: RoadSectionlnformation

dSectionInformation is a data type used to represent the distance from the startpoint to

Table 3 — Data type: RoadSectionInformation

the object.

Name Description
LR |PositionExpression See the definition in-1S0/19148:2012, 6.2.2.
LRQV_VectorOffsetDistanceExpression See the definition(in 1SO 19148:2012, 6.5.2.

Log

ationInformationOnLane

See LocationInformationOnLane class definition.

8.2]2.5 Data type: LocationInformationOnLane
LocptionInformationOnLane is a data type used tg'distinguish the lane where the object exis§ts.
Table 4 shows constructional elements of thisclass.
Table 4— Data type: ObjectiveLane
Name Description
LanjeCountingConvention The direction in which the lane number is counted (See Tablg 5).
TotplNumberOfLanes The total number of lanes within the carriageway.
ObjectiveLaneNumber The lane number of the objective lane.
“ObjectiveLaneNumber =2” denotes the second lane and “ObjectiveL-
aneNumber =2..3” denotes the space between the second and third lane.
“ObjectiveLaneNumber =<0” and “ObjectiveLaneNumber > TptalNum-
berOfLanes” denote areas outside of the road used for reguldr travel.
SpdcificlianeType Special-purpose lane (See Table 6).
This attribute is optional.
More than two of the items may be chosen.

8.2.2.6 Enumeration: LaneCountingConvention

LaneCountingConvention is an enumeration used to represent a convention of lane counting.

Table 5 shows constructional elements of this enumeration.

Table 5 — Enumeration: LaneCountingConvention

Name

Description

FromLeft

Lane number is counted from the left side of the road area. The direc-

tion of the road section shall be defined.

© IS0 2020 - All rights reserved
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Table 5 (continued)

Name Description

FromRight Lane number is counted from the right side of the road area. The direc-
tion of the road section shall be defined.

FromCentre Lane number is counted from the area established in the centre to di-
vide the traffic flow bi-directionally, such as the central reservation.

FromRoadShoulder Count the road shoulder as a lane. Road shoulders are areas outside
of the road used for regular travel, on the opposite side of the central
reservation.

Figure 6 il]lustrates the lane counting convention.
Direction of the road section

from road shoulder

T from right .

t &
from centre ) (\!‘.

Figure 6 — Illustration of lane counting convention

8.2.2.7 Hnumeration: SpecificLaneType

SpecificLaneType is an enumeération used to represent lanes that are designated for some spe¢ific
purpose.

Table 6 shqws constructional elements of this enumeration.

Table 6 — Enumeration: SpecificLaneType

— Name Deseription
Bus Bus lane
HOV High-Occupancy Vehicle lane
Bicycle Bicycle lane
Pedestrian Pedestrian lane
Reversible Reversible lane
Auxiliary Extra lane constructed between on and off ramps
Overtaking Overtaking lane
SlowVehicle Slow vehicle lane

10 © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=93bb768347232d18e84840ff5b1161c7

ISO 17572-4:2020(E)

Table 6 (continued)

Name Description

Other Areas outside of the road used for regular travel, such as road shoul-
ders and emergency parking areas; specialty lanes besides those men-
tioned above

8.2.2.8 Data type: DisplacementFromAReferencePoint

DisplacementFromAReferencePoint is a data type used to identify the location of the point which the
sender_intends to deliver nicp]qr‘pmpnﬂ?rnm AReferencePoint is defined hy the method defined in

ISO[17572-2.

8.2]2.9 Data type: Displacement

Displacement is a data type used to represent the location of the object by means\ofthe displacement (dx
[abgcissa], dy [ordinate], and dh [height]) from the reference point which is\shared with bdth sending
endss and receiving ends.

Table 7 shows constructional elements of this class.

Table7 — Data type: Displacément

Name Description

dx The displacement where'an object exists along the abscissa (e.g. west/
east) from the shared reference point.

dy The displacementwhere an object exists along the ordinate (e.g. north/
south) from the shared reference point.

dh The displacement where an object exists along the vertical djrection
(e.g. height) with reference to the height of the shared referepce point

8.2{2.10 Enumeration: ContentType

CoIentType is an enumeration tised to represent the type of concerned object.
Tab

e 8 shows constructiommal-elements of this enumeration. How to express the actual shape of the
object is out of scope.

Table 8 — Enumeration: ContentType

Name Description
Poiht zero-dimensional element
Ling one-dimensional object
Polygon two-dimensional object
Solid three-dimensional object

8.3 Use cases and examples of contents for location referencing messages
Use cases of Precise Relative Location Reference are provided in Annex C.
Some examples of contents for location referencing messages are provided in Annex D.

An implementation case for the LFM standard considered in Japan is shown in Annex E.
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Annex A
(normative)

Abstract test suite

A.1 Abstracttestsuite

This abstract test suite applies to the comprehensive location referencing message derived from fhis
document.

A.2 Test case identifier: Location referencing message test
a) Test Pyirpose: to determine conformance by the location referencing message.

b) Test Method: a comparison between this document and a location reférencing message tq be
tested|shall be performed to determine if it matches one of the location referencing messdges

described in 8.2.

c) Reference: Clause 8.

12 © IS0 2020 - All rights reserved
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Basic lane model of a road

B.1—Lanemeodel

Annex B

(informative)

ISO 17572-4:2020(E)

A dpta model of a lane is formed with the addition of Location Referencing related items fo the lane
modlel of ISO 14296. A basic lane model is shown in Figure B.1.

RoadSection

P N I T

RoadID()

RoadSectionlD()

RoadRouteNumber()

RoadldentifierCode()
NumberOfintersectioninThisRoadSection()
StartintersectionlD()

EndintersectionlID()
ExternalTrafficinformationSystemFlag()
TollRoadFlag()

Lane

-

LinkID(}
Order/ReverseOfTrafficFlowOfRoa d#femert()
LaneCountingConverntion()

5 1

? I.n

Figure B.1 — Basic lane model of a road based on ISO 14296

l.anes{tztioh

+*

+

LaneSectionID() (7

Nu :‘-1i)erOfL\1&')'<

=X
Y 1.n

\‘O Lanelnformation

b
+
+
+
+
+

LanePaositionInSamelLaneSection()
LanelD()

StartLanePointID()
EndLanePointID()
UsableVehicleTypes()
LaneUsageType()

<Enumeration3
LaneCountingConveption

FromLeft()
FromRight()
FromCentre()
FromRoadShouldef(

+ 4+ + +

<Enumeration
UsableVehicleTyges

Automobile()
Bicycle()
Pedestrian()
Others()

N

<Enumeration3
LaneUsageTypd

Normal()
Bus()
HOV()

Reversible()

+ + + 4
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Annex C
(informative)

Use cases for Precise Relative Location Referencing Method

C.1 Use

CaAses

C1.1 Co

mmunicating information about the lane in which one is traveling

As illustra

TOOTY

ed in Figure C.1 a), a situation may arise on a curve in which a vehicle (green) thatfs travelling

on the second lane detects a vehicle (red) that is slowly travelling straight ahead of it albéit in the adjagent
lane. In sudh a scenario, if both vehicles can exchange information about the lane on wliich it is travelling,
each vehicle can control itself with the recognition that the other vehicle is not in itssown lane.

As illustra
vehicle is {
the correc
correctly
difficult. F
opposite 19

fed in Figure C.1 b), by communicating information about the lane and route on whi
raveling on a double-deck (multi-level) highway, an emergency. vehicle is able to iden
f lane and route during dispatch. In addition, in two-way traffic areas, a vehicle is abl
ecognize the existence of the other party’s vehicle at a jufiction where seeing each othe
br instance, a vehicle is able to determine whether an orcoming vehicle is traveling on
ne or in the reverse direction in the same lane, or detéermine whether the other vehic

h a
tify

P to

ris
the
e is

traveling op elevated or ground level even if the travel directign'is the same.

Figure C.1 phows an example of this use case.

-

<

b) Situation on a double-deck (multi-level) high-

way

d) Situation on a curve

Figure C.1 — Communicating information about the lane in which one is traveling

C.1.2 Communicating road changes and hazards

As illustrated in Figure C.2 a), through comparison, the detecting result with the map database that
possesses the lane in which a vehicle (red) is traveling, is able to determine and communicate that there
is a new lane on the left that does not exist on the map database.

As illustrated in Figure C.2 b), a vehicle is able to determine and communicate a lane on which a road
hazard/object exists.
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Figure C.2 shows an example of this use case.

*e
a “ ’

a) New lane that does not exist on map database b) Lane on which@road hazard/objdct exists

Figure C.2 — Communicating road changeSand hazards

C.1{3 Communicating lane regulation information

As illlustrated in Figure C.3 a), a vehicle is able to communicate information, such as construdtion zones,
by lane.

As illustrated in Figure C.3 b), a vehicle is able t@)communicate information about lanes and [traffic that
a cqrtain traffic light may be impacting.

Figlire C.3 shows an example of this use'¢ase.

=000

AN

N §
a) Construction zones b) Impact of traffic light

Figure C.3 — Communicating lane regulation information
C.1.4 Communicating lane closures at toll booths

As illustrated in the image below, a vehicle is able to communicate information regarding lane closures
at locations such as highway toll booths.

© IS0 2020 - All rights reserved 15
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Figure C.4 shows an example of this use case.

Figure C.4 — Communicating lane res at toll booths
: pane o

S

C.1.5 (large-scale) Communicating own loca@g’l in intersection/Communicating
information about obstacle in toll booth area

Asillustrated in the image below, a vehicle is to communicate the precise location of a road hazqrd/
obstacle or]itself in large intersections and booth areas.

Figure C.5 shows an example of this Eﬁ;&’se.

Figure C.5 — (large-scale) Communicating own location in intersection/Communicating
information about obstacle in toll booth area
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Annex D
(informative)

Use cases for elements of Precise Relative Location Referencing
Method

D.1 Use cases for elements of Precise Relative Location Referencing od

D.11 General bl(l’

’

Use| cases for elements sent for location referencing and LFMs at the pr@S}e points relative to 7
chafacteristic road components are shown below: N

a) [specific lanes on multiple lane highways/local roads; %O
b) |planar area/zone intersections of local roads; 6\\

¢) [linear intersections of local roads (T-junction); QQ

d) |pointintersections of local roads (crossroad); &\§\Q

2

o\
f) |roundabouts of local roads; $

e) |junctions/branches of highways/local roads;

g) |toll booths of highways.
xO
D.1.2 Specific lanes on multiple.\L@fe highways/local roads

Figlire D.1 shows an example of thigg)s,e case and Table D.1 shows the elements for this use cpase.

[

O Traffic flow direction

Event 2

Road Section A | | | | | | | | Road Section B | | | | | | | | Road Section C

Figure D.1 — Specific lanes on multiple lane highways/local roads
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Table D.1 — Specific lanes on multiple lane highways/local roads

Event no. Elements of PRLRM Values
1 Location referencing explanation patterns Lane number counting
Content Type Point
Objective road section Road Section A
Percentage along distance from start point X% from start point of Road Section A
Lane counting convention from right
Total number of lanes 3
Object lane number 3
Specific lane flag —
2 Location referencing explanation patterns Lane number counting
Content Type Point
Objective road section Road Section B
Percentage along distance from start point X% from start point.of Road Section B
Lane counting convention from right
Total number of lanes 3
Object lane number 4
Specific lane flag road'shoulder
3 Location referencing explanation patterns Lane number counting
Content Type Line
Objective road section Road Section B
Percentage along distance from start peint X% from start point of Road Section B
Lane counting convention from right
Total number of lanes 3
Object lane number 1
Specific lane flag 2
NOTE Jtart point of Road SectienA(B) is an arbitrary point in Road Section A(B).
D.1.3 Plgnar area/Zone intersections of local roads
Figure D.2 |shows an example of this use case and Table D.2 shows the elements for this use case.
18 © IS0 2020 - All rights reserved
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Event 1 .

-

referencq' point A

T ______________ Junction A

Figure D.2 — Planar area/zone intersections of local roads

Table D.2 — Planar area/zone intersections‘of'local roads

Hvent no. Elements of PRLRM Values

1 Location referencing explanation patterns Displacement from a reference pdint
Content Type Point
Object reference point reference point A
dx dx from reference point A
dy dy from reference point A
dh dh from reference point A

NOTE Reference point A is an arbitrary peintin Junction A.

D.1.4 Linear intersections oflocal roads (T-Junction)

Figlire D.3 shows an examplelof this use case and Table D.3 shows the elements for this use dase.

Traffic flow direction g
Road Section A

/ \

| ) Event 1

Event 2

Traffic flow direction

Road Section B

v

Figure D.3 — Linear intersections of local roads (T-Junction)
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Table D.3 — Linear intersections of local roads (T-Junction)

Event no. Elements of PRLRM Values
1 Location referencing explanation patterns Lane number counting
Content Type Point
Objective road section Road Section A
Percentage along distance from start point X% from start point of Road Section A
Lane counting convention from right
Total number of lanes 3
Object lane number 1
Specific lane flag —
2 Location referencing explanation patterns Lane number counting
Content Type Point
Objective road section Road Section B
Percentage along distance from start point X% from start point.of Road Section B
Lane counting convention from right
Total number of lanes 1
Object lane number 1
Specific lane flag —
NOTE Jtart point of Road Section A(B) is an arbitrary point in Road Section A(B).
D.1.5 Pojnt intersections of local roads (crossroad)
Figure D.4 shows an example of this use case and Tabte D.4 shows the elements for this use case.
) EEvent 1 -\E
‘ *rzeferen}:e point A
---------------- Junction A
Figure D.4 — Point intersections of local roads (crossroad)
20 © IS0 2020 - All rights reserved
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Table D.4 — Point intersections of local roads (crossroad)

Event no. Elements of PRLRM Values

1 Location referencing explanation patterns Displacement from a reference point
Content Type Point
Object reference point reference point A
dx dx from reference point A
dy dy from reference point A
dh dh from reference point A

NOTE Reference point A is an arbitrary point in Junction A.

D.1{6 Junctions/branches of highways/local roads

Figlire D.5 shows an example of this use case and Table D.5 shows the elementsfor'this use dase.

Traffic flow direction

>

Road Section A

Figure D.5 — Jun¢tions/branches of highways/local roads

Table D,5;= Junctions/branches of highways/local roads

Road Section B

Hvent no.

Elements of PRLRM

Values

Location(referencing explanation patterns
Content/Type

Objective road section

Percentage along distance from start point
Lane counting convention

Total number of lanes

Lane number counting
Point

Road Section A

X% from start point of Road Sectipn A
from centre
2

Object lane number

Specific lane flag

2

© IS0 2020 - All rights reserved
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Table D.5 (continued)

Event no. Elements of PRLRM Values

2 Location referencing explanation patterns Lane number counting
Content Type Point
Objective road section Road Section B
Percentage along distance from start point X% from start point of Road Section B
Lane counting convention from centre
Total number of lanes 3
Object lane number 3 (19
Specific lane flag — Q/Q

3 Location referencing explanation patterns Lane number counting ,b‘ -
Content Type Point 6\%
Objective road section Road Section C r<\
Percentage along distance from start point X% from start po%@f Road Section C
Lane counting convention from right g\\
Total number of lanes 1 << O
Object lane number 1 QQ
Specific lane flag —“\\\

NOTE Jtart point of Road Section A (B, C) is an arbitrary point in Ro | Section A (B, C).

D.1.7 Roundabouts of local roads

Figure D.6

shows an example of this use case and TabQD.6 shows the elements for this use case.

Event 1

ce point A

22

" Junction A

Figure D.6 — Roundabouts of local roads
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