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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 preecedures—tsed—to—developth CHERE—S ptended—for-tts—further-maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria iepded for the
different types of ISO documents should be noted. This document was drafted in acéordapce with the
editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documérntmay be the subject of
patent rights. ISO shall not be held responsible for identifying any or all suelf patent righfs. Details of
any patent rights identified during the development of the document willbe in the Introdu¢tion and/or
on the ISO list of patent declarations received (see www.iso.org/patents);

Any trade name used in this document is information given for the'éonvenience of users gnd does not
consfitute an endorsement.

For an explanation on the meaning of ISO specific termis and expressions related to| conformity
assegsment, as well as information about ISO’s adherénee to the WTO principles in the Technical
Barrjers to Trade (TBT) see the following URL: Forewe¥d - Supplementary information

The ¢ommittee responsible for this document is [SQ/TC 204, Intelligent transport systems.
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Introduction

The purpose of this International Standard is to extend the existing specifications for map databases in
order to provide greater support for applications and/or application developments of cooperative ITS
that may use Local Dynamic Map.

The functional requirements and data model for in-vehicle navigation are already defined in
ISO/TS 20452. However, the map-related functional requirements, data model, and data elements
needed for Local Dynamic Map for Cooperative ITS have not yet been defined.

applicability. Such applications will benefit by the availability of a standardized data model afid|data
elements. The resulting work will shorten developers’ time-to-market for new products and servides.

In order to meet the schedule requirements of Mandate M/453 “Standardisation mandate addrg¢ssed
to CEN, CENELEC and ETSI in the field of Information and Communication Technologies*o suppor1t the
interoperabjlity of Co-operative systems for Intelligent Transport in the European,Community” igsued
by the European Commission, ISO/TS 17931 was published as the Local Dynamic Map compongnt of
this International Standard.

This Interngtional Standard includes all of the contents of ISO/TS 17931.

This Interngtional Standard defines the Logical Data Model for MultisModal navigation system. It|does
not define the data model for individual navigation service except for'in-vehicle navigation.

This International Standard uses UML to express specific cirgumstances; the graphical elementf are
used to express specific constraints and structural relationships. A full definition can be found in
ISO/IEC 195(01:2005. However, a short introduction of elements is given in Annex B.

vi © ISO 2016 - All rights reserved
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Intelligent transport systems — Extension of map database
specifications for applications of cooperative ITS

1 Scope

This International Standard provides the map-related functional requirements, data model (logical
data modet/togicatdata orgamnization); amd data etenrents for those apptications of tooperative [ TS that
requfre information derived from map databases.

2 Normative references

The following documents, in whole or in part, are normatively referenceduin this docunjent and are
indigpensable for its application. For dated references, only the editign)cited applies. For undated
referfences, the latest edition of the referenced document (including any-amendments) applies.

[SO 14825:2011, Intelligent transport systems — Geographic Data Files (GDF) — GDF5.0

ISO/IEC 19501:2005, Information technology — Open Distpibuted Processing — Unified Modeling
Language (UML) Version 1.4.2

ISO/TS 20452:2007, Requirements and Logical Data Madel for a Physical Storage Format (IPSF) and an
Application Program Interface (API) and Logical Data.Organization for PSF used in Intelligent Transport
Systdms (ITS) Database Technology

3 Conformance
Datalstructures shall be provided as specified in Clause 7.

Any @ata structure claiming conférmance with this International Standard shall pass the r¢quirements
pres¢nted in the abstract test suite in Annex A.

UML| Expressions for (diagrams in this International Standard shall be compliant with
ISO/]EC 19501:2005.

4 Terms anddefinitions

For the purposes of this document, the terms and definitions in ISO 14825 and ISO/TS 20452 and the
following apply.

4.1
Address Location

application category that deals with the task of expressing a real-world position in terms of the PSF
data representation

4.2
application category
basic sub-function within the set of functionality for cooperative ITS support

Note 1 to entry: This International Standard identifies eight application categories: Positioning, Route Planning,

Route Guidance, Map Display, Address Location, Services and POI Information Access, cooperative ITS including
Driving support, Multi-Modal Travel.

© IS0 2016 - All rights reserved 1


https://standardsiso.com/api/?name=d69cd46420237df1d8131a7e6c093d0b

ISO 14296

4.3

:2016(E)

display point
0-dimensional type of cartographic feature

4.4
geocoding

determination of a link or node based on address information describing and/or naming a location

4.5

intersection
GDF level 2 representation of a crossing which bounds a road or a ferry as a complex feature composed

of one or m

4.6
itinerary

Nl 113 43 i) 11 i < 1 pa ££3
IC U1 ICvel 1 Jull\,LlUllD, INUAU LITCITIITIILS dlIU CIITIUSTU LI drlit dicds

plan of a journey, including the route and the places visited

4.7
junction
navigable fé
named navi

4.8
landmark
point, line o

Note 1 to ent

ature which is either a named GDF junction or named GDF interséetion, and that rela
bable feature to a set of links and nodes and a place

- area feature that can be used to clarify the directions.generated to describe a route

Fy: It can be associated to a node or a link.

Note 2 to enffry: A landmark cannot be in the Services, Administrative Areas, or Public Transportation Fe|

themes of the

GDF; however a facility in which a service is located can be a landmark.

4.9

layer

sub-set of map data resulting from a subdivision of data of the same coverage area base
contents (similar to ISO 14825 GDF layer) and which is typically related to one or only a few g
application|categories

EXAMPLE District name, which is 6neof the data items for Route Guidance applications, is included in a
4.10

level

sub-set of njap data resulting from classification of data of the same semantic contents based o

level of det

Note 1 to en
level 2, etc.

EXAMPLE

ils/density, rélated to the concept of different map scales

fry: Level @ is considered the lowest level (greatest detail); higher levels are numbered le

tes a

pture

d on
f the

layer.

h the

vel 1,

Map Display data can be organized into 6 levels representing different zoom scales.

411
link

directed topological connection between two nodes, composed of an ordered sequence of one or more
segments and represented by an ordered sequence of zero or more shape points

4.12
Local Dyna

mic Map

conceptual data store which is embedded in an ITS station and which contains topographical, positional
and status information

4.13

Map Display
application category that deals with graphical information presentation

© ISO 2016 - All rights reserved
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4.14

Multilink

ordered aggregation of links which are at the same level, connected in sequence, share the same
functional classification, form of way, direction of travel, and perhaps additional PSF-builder-specified
characteristics, such that each link is contained in exactly one Multilink

4.15

Multi-Modal Travel Service

application category that provides information on a trip from an origin to a destination using alternative
modes of transportation or a combination of transport modes for one trip

N t 1+ i Tlos H H | A | H A
ote rTto CHUL Y. 1TIIIS STCIVILT IIdy TIICIUUT 11aVv lsauuu.

4.16
MulT-Modal Travel Support
application function for Multi-Modal Travel Service

4.17
parcel
database partitioning unit, corresponding to a certain coverage area andyassociated with dne level and
containing data of one or more layers

Note|l to entry: A parcel contains (at least) all nodes with positions,enclosed by or located on the|outline of its
coveitfage area plus (parts of) all links attached to these nodes.

Note P to entry: It can be partitioned such that the amount of data of one parcel is nearly the same as that of another.

4.18
place
nam¢d area which can be used as part of Addres§’l.ocation

4.19
Point of Interest
POI
destination and/or site of interest to travellers, usually non-commercial by nature

4.20

polygon
2-dithensional type of cantographic feature

4.21
polyline
1-dimmensional type of cartographic feature

4.22
Positioning
applilcation category that deals with the determination of vehicle location and map—matchirrg

4.23

position-on-the-link

position on the road or road side used to identify the access point between the road network and
entrance or exit of facilities such as station, bus stop and building

4.24

rectangle

unit of geographic space, defined by two parallels of min/max latitude and by two meridians of
min/max longitude, that represents the coverage area of the map data enclosed by or located on the
outline of the rectangle

© IS0 2016 - All rights reserved 3
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regular parcel
parcel shaped like a rectangle

Note 1 to entry: Regular parcels on the same generalization level are not intended to overlap.

4.26

reverse geocoding
determination of the address description of a link or node (i.e. determination of an upwards path across
the place tree)

4.27

road
GDF level 2
as the small

4.28
route
ordered list

feature composed of one, many or no Road Elements and joining two Intersections, se}
est independent unit of a road network at GDF level 2

of route links, or of stop points respectively, defining a single path/through the tran

network, with a direction

4.29

Route Guid
application
following a |

4.30
route link
oriented lin

4.31
Route Plan]
application

4.32
segment
straight sec
two nodes i}

4.33
service
data model
that is assod

Note 1 to ent
with other s¢

Ance
Category that deals with the generation of graphical, textual, and/or audio instructior
blanned route

K between two route Points defining a unique-path through the transport network

hing
Category that deals with the determination of routes between specified points

Fion of a link connecting €ither two successive shape points, or a shape point and a nog
1 case the link does not eohtain shape points

entity for a commercial activity of interest to travellers as a destination and/or orient
iated with'Read Element(s) or place(s), by which it can be accessed

"y: Service is further described by attributes including (at least) name and type; it can be assod
rvieestby parent/child relationships (many to many).

'ving

sport

s for

le, or

htion

iated

BAL

Note 2 to ent

4.34

< . : 1 1 ] 1 1 1 . 11 11
Y- OCIVILT IS USTU S YTHIUITY ITIUUSTY WILIT TUT WILITIIT LI 10gILdI Udid ITITUUCT.

Service and POI Information Access
application category that deals with the provision of POI information to the navigation application

Note 1 to entry: Service and POI Information Access is one of the eight application categories.

4.35

shape point

position along a link used to more accurately represent its geometric course, bounded by exactly two
segments

4 © IS0 2016 - All rights reserved
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4.36
stop point
position where passengers get in or off a (public transport) vehicle

4.37
symbol
icon associated with a cartographic feature

5 Symbols and abbreviated terms

-~ . .
ADA Aduancad Drivar Accictanca Suctam
P Yo e e v Er oSS Ta e oy Sttt

BSA Basic set of applications

DB Database

GDF Geographic Data File

ITS Intelligent Transport System

ITS-RSU Intelligent Transport System - Road Side Unit
LDM Local Dynamic Map

LDO Logical Data Organization

POI Point of Interest

PSF Physical Storage Format

6 Requirements

6.1 | Introduction

This|clause defines application requirements and functional requirements.

6.2 | Application requirements

This|International Standard supports BSA of cooperative ITS systems, Driving support services, and
navigation services-for in-vehicle and Multi-Modal Travel.

BSA ¢f cooperative ITS systems are defined in Annex C. Driving support services are defined in Annex D.
The relationship between BSA of cooperative ITS systems and driving support services aife defined in
Anngx.E and Multi-Modal Travel services are defined in Annex F.

6.3 Functional requirements

6.3.1 Overview

Six application categories (Map Display, Positioning, Route Planning, Route Guidance, Service/POI
Information Access and Address Location) for navigation functionality are the same as those defined
in ISO/TS 20452:2007. Cooperative ITS (including driving support) and Multi-Modal Travel Support
functions are newly defined by this International Standard.

© IS0 2016 - All rights reserved 5
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6.3.2 Map Display

6.3.2.1 General description

The Map Display function is used to display a map of a specified geographic area. An application may
display maps to the end-user. The application may also accept end-user input that references the Map

Display (suc

h as from a point and click device).

6.3.2.2 Functional description

An applicati
for a specifi
and names f]

The Map Dis

nm
d geographic area. This may include roads, physical features, administrative bound
pr all of these. Text and symbols can be positioned on a display to annotate this map:

play function provides cartographic data that can be used to display a map of dny-applic

ries,

tion

specified arbitrarily-oriented rectangle in the database. The data consist of the followingdatabase entities

to support a

The applicaf
of detail on

scrolled. W}
map out to g
information
Generating |

To facilitatd

levels contalin only the more significant cartographic features. The set of cartographic data are

selectable b

6.3.2.3 R¢
Map Display

R-1. via
rectang

R-2.via

R-3. vid
classifid

R-4. via
Transp(

R-5.via

variety of map drawing styles: Cartographic Features, Cartographic Text and Symbols.

ion may allow the map to be zoomed in or out. The application may display different |

len scrolling, if detailed data are not available, the application may automatically zoor]
level where data are available. The application may allow th€ end-user to access addit
by selecting objects on the display. The application)may display multiple wing
map images and managing displays are beyond the scope of this function.

data access speed, this application groups cartographic data into levels. The h

y level.

bquirements for data model
provides the following methods of @ccessing data:

the Cartographic Features, Cartographic Text and Symbols for an application-spec
le, level and feature type;

the coordinates for application-specified Cartographic Features;

| attributes for Cabtographic Features, such as: feature type, name, and funct]
ation;

the compléte or partial Cartographic Features associated with application-spec
rtation Elements;

theak€a (size) of an application-specified Area Feature;

R-6. via

evels

h Map Display based on the zoom level. The application may allow the€ map to be rotated and

n the
ional
OWSs.

gher
also

ified

ional

ified

tha ahilitvy ta ratriava additional infarmatinn far Daint Ting and Avan Faoaturac vwhic
¥ FetHeveaaaidoiarieragoRtor+-oiht e haAred+redtdireSs—wWHHeE

N are

TITCTrioTIIe o

associated with Cartographic Features which may have been selected from the displayed map;

R-8. via

R-7. via the Cartographic Text associated with a Cartographic Feature;

the Symbol associated with a Cartographic Feature;

water is drawn before bridges, water features should be returned before bridge features.

R-9. via returning the Cartographic Features and Cartographic Text in “draw-order”. For example, if

R-10. When no map data are available for an area requested by a function, the function may

distinguish between the case of “off the map” and the case of “no data at this location at this level”.

specifie

d level for retrieving Map Display data.

R-11. The API shall allow a pre-fetch area of interest to be specified by a rectangle and application

© ISO 2016 - All rights reserved
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R-12. displays a map at the current location of the navigation system;

marker indicating the navigation system’s current location;

R-15. displays a map at any location selected by the end-user. The end-user may specify
as an Address, an Intersection, a service, or by cursor position on the display;

the cursor on the display;

R-13. displays a marker on the map indicating the navigation system’s current location;

R-14. scrolls the displayed map as the navigation system moves, maintaining the position of the

the location

R-16. provides latitude and longitude, street address, and other information for a point indicated by

-17. highlights a route on the display;
-18. highlights the point on a displayed map of a particular routing manoeuvge.

-19. Several levels of data are required for cartographic data, correspondingto differe
anges. At the higher levels, the drawing detail for line features and areafeatures is gei

-20. Access is required for data from all GDF Feature Themes, as wellas attributes ang
-21. Map Display data shall be organized into parcels.

-22. In order to allow easy identification of parcels, parcels.shall be rectangular.

-23. Links crossing parcel boundaries shall be cut at the parcel boundary.

-24. In order to minimize the number of parcelscaccessed, any link crossing into a pa

yvithout a node or intermediate point in that parcél, shall be represented in that parcel

6.3.3 Positioning

6.3.3.1 General description

The Positioning function is used todetermine vehicle location, for example latitude and longit
netwlork entity and for Map Matching. Map Matching is the method of determining where th
systgm has moved in the roadmnetwork based on the navigation system'’s previous location an|
the nfavigation system’s metijon from external inputs. It corrects the geo-localization on the r

6.3.3.2 Functional-description

“Pos]tioning” seeks a position and orientation of a navigation system relative to the trg
network witl hespect to the map data representing the real world. An application may
determine_the navigation system’s current position while the navigation system is in 1
Matdhing €an continue “in the background” even while other functions are being perfos

nt map scale
neralized.

| conditions.

rcel, with or

hde of a road
e navigation
d data about
butes.

nsportation
Hynamically
notion. Map
'med so the

navigation system always “knows where it is”, with an accuracy depending on the map-mz

tching. Map

Matching algorithms are beyond the scope of this document.

6.3.3.3 Requirements for data model

For the purpose of Positioning, the following functions shall be provided:
Ferries theme;
of connected Features in the Roads and Ferries theme;

application specified Feature in the Roads and Ferries theme;

© ISO 2016 - All rights reserved
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— R-28. a single set of coordinates for an application-specified Line Feature in the Roads and Ferries
theme and application-specified percentage of the distance along the Feature;

— R-29. the set of Features, Edges, Nodes and/or Intermediate Points in the Roads and Ferries theme
within an application-specified rectangle;

— R-30. Positioning related Attributes, Conditions and Relationships (i.e. Prohibited Manoeuvres,
Direction of Traffic Flow) for an application-specified Feature in the Roads and Ferries theme;

— R-31. the entry and exit angles for the set of Transportation Elements connected to an application-

specifie

d Intersection or junction;

— R-32. this International Standard shall support a single, world-wide, latitude/longitude-Hased
coordinpte reference system. The International Terrestrial Reference Frame (ITRF)_s\chosen
becausgq it is maintained by an international body. It is considered equivalent to WGS84Mecauge the
two systems currently have less than 1 m difference;

— R-33. o1]ly one coordinate system can be used in a single piece of storage media;

— R-34. when an application tracks progress along the route and provides manoéuvre instructigns at
appropiiate points to the end-user;

— R-35.when an application determines whether the navigation system has left the planned route;

— R-36. when an application calculates a route to the requested/destination from the navightion
system’s current position;

— R-37.when an application scrolls the displayed map;

— R-38. when an application selects services by geographic proximity;

— R-39. when an application is displaying the navigation system’s position on a map;

— R-40. wihen an application displays a map-around a location relative to the navigation sysfem'’s
current|position;

— R-41. P¢sitioning may receive planned route information from the Route Planning applicatign for

use in M

— R-42. 0y

— R-43. Only access to thedata represented in the Roads and Ferries theme is required.

— R-44.Pqg

— R-45.1In
without

ap Matching.

1ly access to the lowest level of data are required.

sitioning data-shall be organized into parcels.

a node'or intermediate point in that parcel, shall be represented in that parcel.

order te'minimize the number of parcels accessed, any link crossing into a parcel, with or

— R-46. Iy

order to allow fast spatial access to parcels, parcels shall be accessed by their bour

1ding

rectang

les. The shapes of parcels on the lowest level shall not overlap.

6.3.4 Route Planning

6.3.4.1 General description

The Route Planning function is used to determine routes from one user-specified location to another.

6.3.4.2 Functional description

Navigation applications may calculate routes based on attributes of the transportation network.

Applications may allow end-users to specify criteria for the route such as “shortest distance

T

. “no

highways”, etc. As a basic operation, a user indicates a departure position, which could be the navigation

8
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system’s current position, and selects a destination (place to go) and possibly one or more waypoints. A
suitable route is then calculated. Route Planning is not limited to automobile transportation only. This
function supports routing via any mode represented in the database. This may include rail and water
ferries, taxis, and routes only accessible by bicycle or foot. Other forms of public transportation may be
considered in the future.

The route calculation algorithms are outside the scope of this functional description.

To improve data access speed, the Logical Data Organization groups transportation features into levels.
The higher levels contain only the more significant features (e.g. highways and main roads). These may
be aggregated. Correspondences between features at different levels shall be made available to the

6.3.4.3 Requirements for data model

The Route Planning application provides the following methods of accessing datathat can be used for
routing:

— R-47.via the set of topologically connected Links for an application-specified Link at anfapplication-
gpecified level;

— R-48. via routing-related attributes for an application-specified’Transportation Elemgnt or set of
¢onnected Transportation Elements, such as: node coordifiates (of the bounding node¢s of a link),
easured length, functional road class, number of lanes, average speed, divided Road Element, form
fway, as well as access characteristics, conditions, andwother relationships;

-49. via navigation attributes for roads and integs€¢tions;

-50. via corresponding link for an applicatiofi*specified link at an application-specified different
vel;

-51. via a set of topologically connected GDF roads for an application specified GDF road at an
pplication specified level at certaindevels to be determined;

-52. via a set of GDF Road Elements and GDF junctions, which comprise a GDF rfoad or GDF
intersection;

-53. via the GDF road or)GDF intersection for an application-specified GDF road element or GDF

-54. via the corresponding entity representing a GDF junction or Intersection for an|application-
pecified entjtyrepresenting a GDF junction or intersection at an application-specified different level;

-55. via€ffective time or date periods for turn, travel, or other conditions;

-56. via location references which are stored in the database for an application-specified set of
ransportation elements;

— R-57.via a set of transportation elements for an application-specified location reference which is
stored in the database;

— R-58. via the entry and exit angles for the set of links connected to an application-specified
Intersection or junction;

— R-59. via historic and forecast traffic conditions, incidents, and events information for a specified
transportation element or set of transportation elements;

— R-60.viaa DAL capable of providing transparent access to static and dynamic traffic information. It
shall not preclude or require the integration of dynamic traffic information from external systems;

— R-61. via an API allowing a pre-fetch area of interest specified by feature ID or rectangle for
retrieving Route Planning data at an application-specified level.

© IS0 2016 - All rights reserved 9
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— R-62. the Route Planning application accepts other information from the Positioning application
when calculating aroute to the requested destination from the navigation system’s current position.

— R-63.the Route Planning application provides information about the planned route to the Positioning
application when determining whether the navigation system has left the planned route.

— R-64. the Route Planning application provides information about the planned route to the Route
Guidance application for generating driving instructions.

— R-65. the Route Planning application provides information about the planned route to the Services
and POI Information Access application for geographic selection of services with proximity to the

route

planned

— R-66. tH
and Add

— R-67. th
Display

— R-68.0nly access to the data represented in the roads and ferries theme is required. Enclosed t

areas sk

— R-60. th|
higher 1

— R-70. Fgr Route Planning data, references to parcels on the same level and on the level(s) abov

below a
— R-71.1In

— R-72.Fq
A repre

— R-73.TH

— R-74.Fofr Route Planning data, links cressing a parcel boundary should be stored as a whole in {

parcels
— R-75.In
— R-76.A

to origil
outside

6.3.5 Rou

6.3.5.1 Gg

e Route Planning application accepts input from the Services and POI Informatign.A
ress Location application when determining end-points or way-points for a route:

e Route Planning application provides information about the planned route to the
Application when indicating the course of the planned route on the graphical Map Disj

all be represented by links and nodes.

e shape of a parcel on a given level shall be contained in the hape of exactly one parcg
evel. The shapes of parcels on the same level shall not overlap.

re required.

order to have optimally filled parcels, parcels may have different coverage sizes.

sentation of turn angles, link length and¢the link cost are required.

where they are connected te.0ther links in the same parcel.
order to have fast access to parcels, parcels shall be accessed by their bounding rectar

separate computation is required to find nodes or links in the network data correspoi]
1, intermediate and destination points. The manner in which the nodes or links are fou
the scope of this'International Standard.

te Guidance

tneral description

Ccess
Map
blay.

raffic

lata

b and

r Route Planning data, no intermediate points are required for the representation of links.

ere is no requirement to create an.ddditional node where a link crosses a parcel boundlary.

hose

gles.

1ding
nd is

The Route Guidance function is used to generate instructions for following a route.

6.3.5.2 Functional description

The Route Guidance function generates step-by-step instructions for following a route. These
instructions may include compass heading, distance, road names, sign text, landmarks, and still or
motion images. These instructions may also include manoeuvre details such as turn angle, merges, and
road name changes. Route Guidance may be given using text, voice or graphics.

10
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6.3.5.3 Requirements for data model

Route Guidance provides the following methods of accessing data used for guidance of a route:

R-77. via guidance-relevant features and relationships related to an application-specified
transportation element, or set of transportation elements, such as: intersecting Road Elements,

signpost Information, conditions and landmarks along the transportation element;

R-78. via guidance attributes for an application-specified transportation element, or set of
transportation elements, such as: road names, length, direction of traffic flow, and form of way;

R-79. via indicating whether an application-specified junction is a part or all of an Inter

-80. via indicating whether an application-specified link is a regular link, a super i
super link;

-81. via connected transportation elements for an application-specified junétion;

-82.via connected transportation elements for an application-specified\lhtersection w
art of that Intersection, such as the set of Road Elements connected(toa roundabout;

-83. via component transportation elements of an application-specified Intersection
get of Road Elements and junctions which make up a roundabout;

R-84. via data about the transition from an application<sp€cified link to an applicati
geries of connected links, such as: the existence of a tollhooth or gate;

R-85. via node and intermediate point positions fofZline features to support displaying
larrows” for Route Guidance;

R-86. via cartographic data for the line feat@res comprising an Intersection for the ¢
Intersection schematics;

87. via entry and exit angles for the'set of transportation elements connected to an
pecified intersection or junction;

7N

-88. via phonetic strings invan application-specified language for pronunciation of]
ntity in the database;

-89. via phonetic stnifigs in an application-specified language for commonly used guid

-90. via digitizeéd,'pronunciation data in an application-specified language for com
uidance words;

-91. via APl allowing a prefect area of interest specified by a rectangle for retri
uidaneesdata;

-92via image data for optional picture guidance;

section;

1k or part of

hich are not

such as the

bn-specified

manoeuvre

erivation of

application-

any named

ance words;

monly used

bving Route

R-93. provides guidance while the navigation system is in motion, based on a calculated route and

map matching;

R-94. tracks progress along the route and provide manoeuvre instructions at appropriate points to

the end-user;

R-95. Route Guidance data shall be organized into parcels;

R-96. In order to allow fast access to parcels, parcels shall be accessed by their bounding rectangles;

R-97. In order to have optimally filled parcels, parcels may have different coverage area sizes.

© ISO 2016 - All rights reserved
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6.3.6 Service and POI Information Access

6.3.6.1 General description

The Service and Points-of-Interest (POI) Information Access function provides access to data which are
commonly used as origins or destinations for a route and which contain information useful to travellers.
Services are single point or area locations that are typically known by name rather than address.
Services include traveller-related commercial services such as hotels, restaurants, and gas stations.
Services also include locations or points of interest to travellers, such as national parks, monuments,
and tourist attractions. Services can be categorized by type (e.g. airport, city centre, and hotel) and

may carry a variety of other attribute information (e.g. rating, cuisine type, credit cards accepted).

Typically, th
of traveller

Third Party]
may consist
network. So
of the data.

requiremen

6.3.6.2 Fy

An applicat
servicesin 4
about servig
a rectangle
service attr
Elements on
location on

Additionally
match to th{
attribute or

Services md
may have

ird party organizations, such as tourist or motoring organizations, can offer a rich.co
nformation which may be of interest to the user. This type of service information’is ©
Data (TPD). The amount of service information supplied by Third Parties @ay vary
of comprehensive service data, including locational aspects and a linkage to the
me TPD may originate from a party which has imposed proprietary restrictions on th
This is a subset referred to as Branded Third Party Data (BTPD) which imposes addit
[S.

nctional description

on may provide service data to the end-user. Also, an{application may allow the u
Llddress Location, Route Planning, and Map Display. An:application may provide inform
es, including TPD. The services may be selectable by-types, geographic areas (e.g. w
or within distance of a point), places (e.g. Administrative areas, Districts, Postal at
butes, or whether the service is associated with FPD. Services may be associated with
other components of the Transportation Nefwork based on their location. This provi
h Road Element which gives access to a seruice.

, searches for services may be qualified by an application-specified partial or full spe
e beginning of the service type, attribute, name, or to any individual word within the
name.

y be associated with eachtother. A primary service is called a parent. A parent se
any secondary services-called child services. A child service may also have many p

ntent
alled
r and
road
b use
ional

se of
htion
ithin
eas),
Road
des a

lling
Lype,

rvice
hrent

services. Onfe example of how this-relationship is used is in the definition of an airport service that has

multiple paf
are designat

A Service n
physically Id

Service and
structures.

king lots. In this case;the airport is designated as the parent service and the parking
ed as children ofthat parent.

nay be assotiated with multiple places. For example, the Dallas/Fort Worth Airpq
cated inArlington and Grapevine. It is also logically associated with Dallas and Fort W

POL Information Access shall support different entry orders by means of appropriate
[ypically, a hierarchical top-down entry order may be used. However, permutations th

r lots
rt is
orth.

data
breof

shall also b

subpnorted e.o POl brand name first
rr 4 [=)

Service and POI Information Access shall support extensions to the search criteria when no match
is found. The user may demand an expanded search area, i.e. areas close to the specified place(s) or
spelling tolerance for similarly pronounced/written names.

6.3.6.3 Requirements for data model

Service data may be accessed by the following methods:

R-98. via service attribute data for an application-specified service (to the extent they exist in the

database) for example: name, address, phone number, chain, facility type, and days and times the

service

12

is open;

R-99. via the coordinates of an application-specified service;
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application-specified service;

R-101. via the related services of an application-specified Road Element;
R-102. via the set of services within an application-specified set of places;

R-103. via the set of services within an application-specified set of rectangles;

beginning of the service name.

R-100. via the related Road Elements and position along the Road Elements for the entry to an

R-104. via the set of services where an application-specified partial or full spelling matches the

6.3.7

6.3.7

This
map

6.3.7

Addn
locat]
infor]

Geod
Reve

End
not K
“stre
and ¢

Addr
Typi
supp|

Addr
dem{
simil
6.3.7
The f

Address Location

.1 General description

function is used to access data that are used to determine positions, both on the eart
data representation of the earth.

.2 Functional description

ess Location is the determination of a location based on_ifformation describing or
ion. An application may determine locations based on varietigtypes of information. For g
mation can be an address or cross-streets. There are also two basic methods of Address

oding: determining a link or a node, or a polygon or.representative point by its address
rse geocoding: determining an address description of a link or node or representative p

users or applications may not know the complete standard of a location. For examp
now the complete address and adminjstrative area, or they may not know whether
et” or an “avenue”. They may need te/search the database based on the information th
bxamine a set of locations matching their criteria.

ess Location may support (different entry orders by means of appropriate data
fally, a hierarchical top-dewn entry order may be used. However, permutations thej
orted (e.g. street name first).

ess Location may support extensions to the search criteria when no match is found. T
ind an expanded-search area (e.g. areas close to the specified place(s) or spelling t
arly pronouncéd/written names).

.3 Requirements for data model

ollowihig requirements may apply to data model:

h and in the

naming the
xample, this
Location:

description.
oint or area.
e, they may

a street is a
ey do know,

structures.
eof shall be

he user may
plerance for

105 Deotermination aof
o—eteH R HRaHOeH-6+

N
o
o

avhohacod aninfarmaatinon docerihing Aar naming
ay-oBe-Bd5ea 56+ 5

he location;

A= TITTrIT T O o ot o e T ottt TIOrITIItT

this information can be an address or cross-streets;

R-107. There are also two basic methods of Address Location.

6.3.8 Cooperative ITS support (including driving support)

6.3.8.1 General description

R-106. An application may determine locations based on various types of information. For example,

This function is used to provide information for supporting cooperative ITS and safe driving.

© ISO
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6.3.8.2 Requirements for data model

The following requirements may apply to data model:

— R-108. Advisory information on intersection and road may be provided to a driver;

— R-109. Road Signage information on intersection and road may be provided to a driver;

— R-110. Detailed road segment information around the vehicle may be provided to a driver;
EXAMPLE Lane, Lane Shape, Surface shape of Intersection, Surface shape of Road Element and Road Marking.

slated

— R-112. (autionary information on intersection or road may be provided to a driver and'cooperjative
ITS applications;

— R-113.Tjraffic Signal information on intersection or road may be provided to a drivet and cooperftive
ITS applications;

— R-114. Tlhe relation between traffic signal and lane may be provided to aidriver and cooperative ITS
applicatjions;

— R-115. Joverage, accuracy and freshness of data may be maintained.to be consistent with the policy
of Driving Support services.

6.3.9 Multi-Modal Travel Support

6.3.9.1 G¢neral description

Multi-Modal] Travel Support function consists of seten sub functions: Positioning, Map Display, Multi-
Modal Route Planning, Multi-Modal Route Gujdance, Service and POI Information Access, Addlress
Location anfl Travel information access and provision.

6.3.9.2 Fynctional description

Positioning fub function has some small differences in comparison with the function that is described in
6.3.3. Positipning sub function ptoyvides the position of the traveller to the Multi-Modal Travel Support
application and other six sub functions.

Positioning $ub function ferthe Multi-Modal Travel Supportapplication may be supported by Positianing
functions of|the navigation application for car, public transportation, bicycle and pedestrian.

In addition| the position of the traveller may be provided by the information from an external
Positioning [system such as GPS, position server, etc. Positioning sub function has an interfage to
external Pogitioning system optionally.

Map Display sub function for Multi-Modal Travel Support application is the same function that is
described in 6.3.2.

The Multi-Modal Route Planning sub function for Multi-Modal Travel Support application is slightly
different from the function described in 6.3.4. The Route Planning function provides a route between
two locations serviced by a single transport mode. The Multi-Modal Route Planning sub-function
combines the routes of the different transport modes integrating transfers and provides the itinerary.
The itinerary may contain transfer locations, timing information, transport mode etc. Of course
the Multi-Modal Travel Support application may use some Route Planning functions for car, public
transportation, bicycle and pedestrian.

The Multi-Modal Route Guidance sub function for Multi-Modal Travel Support application is slightly
different from the function that is described in 6.3.5. The Route Guidance function provides the Route
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Guidance for trips using a single transport mode. The Multi-Modal Route Guidance sub function
combines the Route Guidance for different trips, each one using a single transport mode and provides
the Route Guidance through the transfer to the traveller.

The Service and POI Information Access sub function for Multi-Modal Travel Support application is the
same function that is described in the 6.3.6.

The Address Location sub function for Multi-Modal Travel Support application is the same function that
is described in 6.3.7.

The travel 1nf0rmat10n access and prov151on sub functlon for Multi- Modal Travel Support function
: : : : er’s order or

— R-116. Road network shall contain the connection data for transferring between transport modes;

— R-117.the schedule of a segment of the route (e.g. time-table of public transportation) shall pe provided;
— R-118. the entire route generated by Multi-Modal Route Planning may be displayed as a set of shapes;
— R-119. the entire itinerary may be provided by the textualdist;

— R-120. the guidance data for the navigation path through the transfer shall be provided.
6.3.10 Update

6.3.10.1 General description

Upddte is general function for maintainifig the data elements that is used by the above fungtions.

6.3.10.2 Requirement for data model

The following requirements for-Update shall apply to the data model:

— R-121. Updating dataelement shall be possible (addition, correction, and deletion);
— R-122. The addition of the new data entity in the future shall be possible;
— R-123. Dataistructure shall receive the minimum influence by updates;

— R-124. Updating Intersection information on the boundary of parcel shall be possible;

— R425. Updating protocols and data structures shall be achieved by ISO 24099.

6.3.11 System performance

6.3.11.1 General description

System performance refers to the impact of data structure and data model on how well a cooperative
ITS system will perform.

6.3.11.2 Requirement for data model
The following requirements for system performance shall apply to data model:

— R-126. It shall be possible for data structure to comply with ISO 17267.
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— R-127. It shall be possible for data structure to adopt both Relational DB and Navigable DB.

7 Logical data model
7.1 Overall model

7.1.1 General

The overall model expresses the static map data for ITS services, and relation between map data and
the dynamicexternal information for ITS

The overall Jnodel as shown in Figure 1 presents the relation between the following data modelpackiges.
This overalljmodel is based on ISO/TS 20452. It consists of the following packages:
— Transpgrtation package;

— Cartographic package;

— Addresg§ Location package;

— Serviceland POI package;
— Dynamic Information package.
I [ 1 K [ ]
. . . Address
Cartographic | Transportation |~ | Service & POI Location
\ 0 NED \ TN
| o
| | e fmmmmmm— S
| L N | |
| __ . + ,,,,,,,,,,,,,,,,,,,,,,,,,,, 1
[
- 5
\ \
\ \
\ \
Dynamic
Information
Figure 1 — Overall model
NOTE Some data objects that are defined in this International Standard may have a geometric description

(shape information) and coordinates. The definition of coordinate system is out of the scope of this
International Standard.

7.2 Transportation package

7.2.1 Overview

Transportation package defines the network data objects for ITS services which are cooperative ITS
service supported by LDM, the Multi-Modal Travel Support service, car navigation, public transportation
service, bicycle navigation and pedestrian navigation.
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Transportation package consists of five packages: Transfer Zone Network package, road Network
package, Public Transportation Network package, Bicycle Path Network package and Pedestrian Path
Network package.

It assumes that Multi-Modal Travel Support services will be supported by expanding the application
and data model of existing services such as car navigation, Public Transportation Travel service, Bicycle
navigation and Pedestrian navigation. And it assumes that cooperative ITS application used Local
Dynamic Map will be supported by Road Network package.

Transfer Zone Network is used for transferring, Road Network is used for cooperative ITS application
(e.g. LDM application includes car navigation), Public Transportation Network is used for Public

Tran
Netw

The

ot 1. A3 Da 1 Dotla N ot | £, Ra 1 H 4 d Dol
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fork is used for Pedestrian navigation.

scope specifies how to transfer between the road network and public transpertat

but not between one public transportation mode and another public transportdtion mo

betw

Tran
Publ
Trav

This
targg

How
Pede

Figu

een public transportation modes is specified in [SO 19132.

sfer Zone Network package defines the relation between Transportation networks: Ro
¢ Transportation Network, Bicycle Path Network and PedestriarPath Network for
bl services.

International Standard defines the detail of Road Network data for providing r
bt application.

pstrian Path

on network
de. Transfer

hd Network,
Multi Modal

pad data to

bver, this International Standard does not define the'detail of Public Transportati¢on Network,
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strian Path Network and Bicycle Path Network.
e 2 below illustrates the Transportation package.
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Figure 2 — Transportation package

2016 - All rights reserved

17


https://standardsiso.com/api/?name=d69cd46420237df1d8131a7e6c093d0b

ISO 14296:2016(E)

7.2.2 Road network package

7.2.2.1 Overview

Road Network package defines the static road data for cooperative ITS application. There are a variable
number of data levels in road network, and there are relations between the levels.

Road Network package consists of three sub packages: Road Network Object, Topological Road Network
and Intersection and Road Element Guidance shown in Figure 3.

Road Network
Object
I I
=== i
| |
| |
L J
Topological Intersection and
po‘og Road Element
Road Network .
Guidance

Figure 3 — Road network'package

7.2.2.2 Road network object package

7.2.2.2.1
Road Netwd

Road Netw
Intersection
Shape, Lang
Traffic Sign4

Road Eleme
package con

Dverview

rk Object package defines the'data structure and characteristics of the road.

brk Object package consists of 14 entities: Road Object, Road Section, Road Element,
Connection Point, Intersection, Road Element Shape, Intersection Link, Intersection|Link
, Lane Shape, Road”Marking, Road Structure Change Point, Advisory Point/Section] and
11 as shown in Eiglire 4.

ht Shape, Liatie Shape, Intersection Link Shape and Road Marking in Road Network Opject
tain thegeometric information.

18
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Road Object
+Road ID

Road Section

+Road Section ID

i

Road Element Intersection

+Link ID +Intersection ID

¢ ¢ Q9 Qe 0

Lane Road Element Shape Intersection nonnection Point Intersection|Link
+Link ID +Link ID +Intersection Connection ID +Intersection Lipk ID
o 0 .
Road Structure Change Point Advisory Point/Section Intersection Link Shape
+Road Structure ID +Advisory Point ID +Intersection Link I]D
Lane Shape Traffic Signal Road Marking
+llane ID +RSU ID +Road Marking ID

Figure 4 — Road network object package

7.2. 222 —Read

W R At X

7.2.2.2.2.1 Definition of road data
Road Object is a root entity of the Road Network Object package.
Road Object is a passable area which is called a street / roadway in specific parcel.

Each Road Object is an aggregation of Road Sections as shown in Figure 4.

7.2.2.2.2.2 Data elements of road object

Road Obiject is specified by Road ID.
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data elements of Road Object.

Table 1 — Data elements of road object

Data Element / Attribute

Note

Road ID

number of Road Section

road class

road route number

itis set by road operator

road identifi

Er code

IT1s set by road operator

7.2.2.2.3

7.2.2.2.3.1
Road Sectio

Each Road S
of Road Sec

If a Road Oh
carriage wa

Road Sectid

Intersection.

The Road S
data level.

NOTE ES
intersection
line, two Roa
A may be agg

Road section

h is a serial aggregation of Road Elements and Intersections.

ection consists of one or more Road Elements and two or more Iatersections, and both

Definition of road section

ion are Intersections.

ject has two carriage ways which are expressed by double‘Line as shown in Figure 5,
 shall be defined by respective Road Sections.

n is associated with Road Object and Road Section associates with Road Element
ection shall not include any Road Element.that composes other Road Section in the

pression of the Road Section is the same as used the Multilink of ISO/TS 20452, excef
bart. For example in Figure 5, when-the constitution of the road changes from double line to §
[l Sections are set as Road Section A'and B. Road Section B and part of the double line of Road Se
regated to the single lined Road:\Section in the upper level.

Road Section B

Road Section A

Figure 5 — Road section

ends

each

and

pame

t the
ingle
ction

7.2.2.2.3.2

Data elements of road section

Road Section is specified by Road Section ID.

Table 2 lists

20

data elements of Road Section.
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Table 2 — Data elements of road section
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Data Element / Attribute Note

Road

ID

Road

Section ID

road route number

road identifier code

number of Intersection in this Road Section

start

Intersection ID

end Intersection ID

external traffic information svstem fla whether or not the Road Section is associatéd'with information
y § from ITS-RSU/VICS / RDS / TMS
toll road flag whether or not the Road Section is atell road

7.2.2.2.4 Road element

7.2.2
Road

Interfsection in the Road Section.

The {

Element connects to Intersection logically.

Road
Lane
with
in Rd

Road
defin

polygon is set into Road Marking-as option.

The same Road Element in.the different level which is composed of the same Intersection

Poin{

7.2.2
Road
Tabld

.2.4.1 Definition of road element

Element (alias Link) is connected to two Intersectioh )Connection Points that pre in each

tart and end of Road Element are an Intersection Conitection Point at Intersection. The

refore Road

Element is associated with Road Section..Road Element associates with Road Element Shape,

Traffic Signal and Road Marking in Road Network Object package. Also Road Elemer|
Street Address, Caution Point, District.Name, Location Image, Road Signage and Bridgg
ad Element Guidance package.

Element does not contain any. _shape information of the road. Road linear shape
ed by polyline is set into Read Element Shape, and road surface shape informatior

must set the sametink ID.

.2.4.2 Datajelements of road element
Elementis'specified by Link ID (i.e. Road Element ID).

3 lists~data elements of Road Element.

t associates

b and Tunnel

information
defined by

Connecting

Iable 5 — Data elements ol road eiement

Data Element / Attribute Note

Road Section ID

Link

connection order stores the order of links

Link

ID

start

Intersection ID

one-way information

investigation information

Lane

whether or not the Road Element is associated wi

information existence flag mation

th lane infor-
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Table 3 (continued)

Data Element / Attribute Note

Bridge and Tunnel existence flag whether or not the Road Element is a Bridge and Tunnel feature

start Intersection Connecting Point ID

end Intersection Connecting Point ID

upper level existence flag whether or not this Road Element exists in the upper level

upper level Link ID

link type code

road functiohal code

slope informjation ascent/ descent/ flat

(¢°)

sidewalk typ

whether or not the Road Element is associatedwith the skreet

street name existence flag address

Street Address existence flag

road name ekistence flag

road width(normal direction) the mean value

road width(qpposite direction)

number of Rpad Signage

stop sign existence flag (start / end side)

speed limits this is a list of the vehicle type and speed limit value pair

Traffic Sigpals for pedestrian crossing / crosswalk in Road

number of Tijaffic Signals except for Intersections
Element

pass-through flag

on-the-streef parking lot flag

7.2.2.2.5 Intersection Connection Point

7.2.2.2.5.1 | Definition of Intersection Connection Point

The Interse¢tion Connection Point defines the location point where the Road Element connects with the
Intersectior] Link or other Road Element at Intersection.

The Intersegction Connmection Points shall be located at the Intersection. Intersection Conneftion
Points are the start.point and the end point of Road Element including Intersection Links. Intersegtion
Connection Pointisassociated with Road Element and Intersection.

When all Rgad-Elements of other Road Section in the Intersection are omitted in the upper leve|, the
Intersection and the Intersection Connecting POINt are Not Set in the upper level.

For example Figure 6 shows crossing single-line roads. The location of Intersection Connection
Point (abbreviated term: ICP) may be defined in the centre of the Intersection. There is an ICP in an
Intersection. Figure 7 shows crossing double-line roads, the location of each ICP may be defined at
entrance point of the Intersection and/or connection point of other Road Element. Four ICPs are set
in an Intersection. Figure 8 shows the case of roundabout, the location of each ICP may be defined at
entrance point. Four ICPs are set in an Intersection. In the case of Figure 7 and Figure 8, each ICP IDs
in an Intersection are different. Also when Road Elements and/or Intersection Connecting Points are
aggregated in the upper level, because a location of ICP is changed, it gives different ID to an ICP of
upper level. In this case, Figure 6 may indicate an aggregated intersection in upper level and Figures 7
and 8 may indicate an Intersection in lower level.
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Figure 6 — Intersection and Intersection Connection Point (single-line roads crgssing)

Figure 7 — Intersection and Intersection Connection Point (double-line roads crpssing)

Figure 8 — Intersection and Intersection Connection Point (roundabout crossing)

NOTH In Figiires 6,7 and 8, the red quadrangle means the Intersection, the green point means th¢ Intersection
Connpction Peint, the blue line means the Road Element and the blue dashed line means Intersection Link.

7.2.2.2.5:2° Data elements of Intersection Connection Point

Intersection Connection Point is specified by Intersection ID and Intersection Connection Point ID.

Table 4 lists data elements of Intersection Connection Point.
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Table 4 — Data elements of Intersection Connection Point

Data Element / Attribute Note

Intersection Connection Point ID ‘Intersection ID+ level+ order number’ can substitute for it

Intersection ID

coordinates of Intersection Connection Point

offset from Intersection reference

single point / multi point / roundabout point /other

(single point means that there is only one ICP in the Intersection,
multi-point means that there are two or more ICPs, roundgbout
point means that ICPs are in a roundabout)

Intersection Connection Point type

number of cqnnected Link

list of conne¢ted Link ID

NOTE In| this International Standard, coordinates is three dimensional data. A detdiléd definition ¢f the
coordinates i out of the scope of this International Standard.

7.2.2.2.6 Intersection

7.2.2.2.6.1 | Definition of intersection

The Intersection is a place connecting more than two Road Se¢tions. The dead end of a road anfl the
plaza are defined as Intersection. Also the area boundary line@n the road (i.e. country boundary, state
boundary and city boundary) and special location points on‘the road (i.e. check-point and toll-gate] may
be defined ds Intersection.

Intersection is connected to Road Element logically by Intersection Connection Point.

Intersection is associated with Road Section. Intersection associates with Intersection Conneftion
Point, Intergection Link, Traffic Signal and‘“Road Marking in Road Network Object package| and
associates with Building and Facility, Direction Guide and Intersection Name in Intersection and Road
Element Guidance package.

The ID and |the position of the Intérsection that exists into two or more levels do not change inh the
upper level.

Plural Intergections cannot become an Intersection in upper level by aggregation.

The surface| shape information of the intersection is defined by surface shape (i.e. polygon) in Road
Marking. The surfaceshape of the intersection is optional.

NOTE1 Figures\6;-7 and 8 show the example of Intersection types (i.e. simple, complex, roundabout) arjd the
structure of Ilntersection, Intersection Connection Points, Road Elements and Intersection Links.

NOTE2  When sequential Road Elements in lower level aggregates a Road Element in the upper level,
intermediate Intersections of sequential Road Elements are omitted in the upper level.

7.2.2.2.6.2 Data elements of intersection
Intersection is specified by Intersection ID.

Table 5 lists data elements of Intersection.
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Table 5 — Data elements of intersection

6:2016(E)

Data Element / Attribute

Note

Intersection ID

number of Intersection Connecting Point in the
Intersection

Intersection Connecting Point ID list

type of Intersection

simple/ complex/roundabout/ plaza/ boundary/ dea

dend/ others

representative coordinates of the Intersection

numper of connected Road Elements

ID ligt of connected Road Elements

numper of Intersection Link

Inteysection Link ID list

Inteyfsection coverage of upper level

Traffiic Signal existence flag

whether or not there are trafficsignals at this int

ersection

apprpach information

e.g. existence flags for Intersection name/ Dire
District Name/ Caution Ppint/ Building and Facil

ction guide/
ty

7.2.2.2.7 Road element shape

7.2.2
Road
The |

Road
Strug

Element Shape is associated with Road

The
posit
start
Also
posit

Beca
the shape of the Intersection Link.

7.2.4.2.7.2< Data elements of road element shape

Road Element Shape is specified by Link ID.

.2.7.1 Definition of road element shape
Element Shape is defined by the polyline in the central line of Road Element.

peginning point and ending point of Road Elément Shape are an Intersection Connectid

ture Change Point and Advisory Point/Section.

se the Road Element does not include the Intersection Link, Road Element Shape doe;s

Element, and Road Element Shape associate

n Point.

s with Road

hape point of Road Element Shape may contain Road Structure ID for indicating the start/end
ion of specified road structuire such as bridge and tunnel. Two shape points are used fi

end position of road strireture. It is useful for expressing the road structure on the
the shape point of Read Element Shape may contain Advisory Point/Section ID for indicating the
ion/section of specified advisory point/section such as ‘curve driving attention’.

r indicating
road shape.

not include

Table 6 lists data elements of Road Element Shape.

Table 6 — Data elements of road element shape

Data Element / Attribute

Note

Road Section ID

Link connection order

Link ID

coordinates of start Intersection Connection Point

coordinates of end Intersection Connection Point
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Table 6 (continued)

Data Element / Attribute

Note

number of shape point

shape point li

st road Structure ID and Advisory Point ID.

shape point record consists of the coordinates of shape point,

-coordinates of shape point

coordinate system.

in implementation, the coordinates may be described in relative

-road Structu

re ID structure, it is set.

when this shape point indicates start/end position of road

-Advisory Pdi

when this shape point indicates the position of advisoryp

nt 1D section, it is set.

bint/

7.2.2.2.8

7.2.2.2.8.1

Intersection
Intersection
has two or 11

Intersection
Intersection

NOTE Fil
passway for |

7.2.2.2.8.2
Intersection

Table 7 lists

ntersection link

hore Intersection Connection Points, for example Figure 7, Intersection Link is set.

pures 7

ight-turn, left-turn, go-straight, U-turn, and roundabout way at the intersection.

Definition of intersection link

Link provides topological link information of a pass way in the Intersection for ve
Linkis defined by two Intersection Connection Points in the Intersection. When Interse

Link is associated with Intersection, and associates with{Intersection Link Shape.
Link Shape is an optional part of this entity.

and 8 show situations of Intersection Link, Intersection Link may be used for expres

Data elements of intersection link
Link is specified by Intersection IB:and Intersection Link ID.

data elements of Intersection Link.

Table 7(— Data elements of intersection link

hicle.
ction

ing a

Data Element / Attribute Note
Intersection|ID
Intersection|Link ID ‘Intersection ID+ level+ order number’ can substitute for]it

start Interse|

ction Conhecting Point ID

end Intersec

fion Connecting Point ID

Link type co

e

length of Intersection Link

average travelling time

7.2.2.2.9

7.2.2.2.9.1

Intersection

Intersection link shape

Definition of intersection link shape

Link Shape is an optional part of Intersection Link.

Intersection Link Shape provides the shape information of Intersection Link, and its shape is
defined by polyline.

Intersection

26

Link Shape is associated with Intersection Link.
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When a shape of Intersection Link Shape is a straight line, shape point list of Table 8 may be omitted.

NOTE

Figures 7 and 8 show a sample of Intersection Link Shape.

7.2.2.2.9.2 Data elements of intersection link shape

Intersection Link Shape is specified by Intersection Link ID.

Table 8 lists data elements of Link Shape.

Table 8 — Data element of intersection link shape

Data Element / Attribute Note

Intersection ID

Intersection Link ID

start

Intersection Connecting Point ID

end Intersection Connecting Point ID

start

Intersection Connecting Point coordinates

end Intersection Connecting Point coordinates

numper of shape point when value is 0,shape point list does not exist

-shape point coordinate list

ative coordindte system.

in implementation, the coordinates may be desfribed in rel-

7.2.2

7.2.2
Lane

Lane

Road
dired
dired

single direction of travelremains the same. Lane sections are put in order according to the

trave

datafare set up by eounting lanes according to individual region or country convention.

Figure 9 below.illustrates an example of Lane structure.

Lane
poin
to an

.2.10 Lane

.2.10.1 Definition of Lane
is as optional part of Road Element at the lowest level.

is associated with Road Element, and Lane associates with Lane Shape.

Element consists of one orsmore serial Lane sections that are specified by the number of lane and
tion of traffic flow. When_Road Element has bidirectional Lane, different Lane sectipns for each
tion must be set up. Lane section is a portion of a Road Element where the number pf lanes in a

1. Lane section censists of one or more parallel Lanes. Individual lane is identified by L

consists of one or more serial Lane edges. Lane edge is a line that connects two Lane
is’set by a change of attributes such as the number of lanes, lane usage, and availabilit

direction of
ane ID. Lane

points. Lane
y of moving

adjoining lane. Lane point is located at the central line of the lane.

The black dot in Figure 9 indicates a Lane point and the black line indicates a Lane edge. The blue line
and the blue dash line indicate Road Markings. The black arrow indicates a direction of traffic flow.

This Road Element in Figure 9 has four Lane sections (A-D). Lane section A has two Lanes (i.e. LN Al
and LN A2) and Lane section B has three Lanes (i.e. LN B1, LN B2 and LN B3). Lane Al consists of a
Lane edge A1l. Because an attribute of Lane B3 is changed at intermediate Lane point, Lane B3 consists
of two Lane edges.
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— Lane section D

Lane section C

Road Marking !Road shoulder)

EN€YT

_____ «——————ReﬂéMafkingfLaﬂe divider) — —

Lane point

LN A2

/@/Iarking (Road c%.

7.2.2.2.10.2
Lane is sped

Table 9 lists

Lane edge ' ;

Road Marking (Road shoulder)

Lane section A

Lane section B

Figure 9 — Lane structure

Data elements of lane
ified by Link ID.

data elements of Lane.

Table 9 — Data elemeits of lane

)

ata Element / Attribute

Note

Road Sectior

ID

Link ID

order/ rever;

e of traffic flow of Road Element

Lane countir

g convention

from left/ from right/ from centre/ from road shoulder

number of L{

ine section

List of Lane {

ection

data elements and attributes for Lane section are the folloyving:

-Lane section ID

‘Link ID+ direction of traffic+ order number’ can substitutelfor it

-number of L

ane in Lane section

-sub-list of L

hne information in Lane section

data elements and attributes for Lane information arg¢ the

following
-Lane pogitioh.ih same Lane section according to Lane counting convention
_Lane ID 'Lauc DCbt;Ull ID t Lauc k}UD;t;Ull, call oubot;tutc fUl At

-start Lane point ID

-end Lane point ID

-useable vehicle types

automobile/ bicycle/ pedestrian/ others (e.g. tram)

-Lane usage type

normal/ Bus/ HOV/ reversible

proach only)

—direction of travel at Lane end (ingress ap-

optional; sharp left/ left/ slight left/ straight/ slight right/
right/ sharp right/ U-turn

NOTE

28

Ingress approach is the traffic direction at end Lane point that is connected to Intersection.
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7.2.2.2.11 Lane shape

7.2.2.2.11.1 Definition of lane shape

Lane Shape is optional.

Lane Shape provides shape data of each Lane that consists of one or more Lane edges. .
Lane Shape is associated with Lane.

Lane Shape contains the attributes of Lane edge such as length and availability of moving to adjoining
lane.Fhe shape oflane edge is defined by polyline in the central line oflane-The connectivity between

Lane|sections is guaranteed by using same Lane point ID. Application can use the Lane dirg Lane shape
for calculating lane route.

7.2.4.2.11.2 Data elements of lane shape
Lane{Shape is specified by Lane ID.

Tabl¢ 10 lists data elements of Lane Shape.

Table 10 — Data elements of lanéshape

Data Element / Attribute Note
Road Section ID
Link]|ID
Lang section ID
lane position in same Lane section according to Lane counting convention
LangID

numper of Lane edge

Lane edge list

-Lang edge ID

-length of Lane edge

-stant Lane point ID

-coordinates of start Lante point

-end|Lane point ID

-coordinates of énd‘Lane point

-avajlability.of moving to adjoining lane

-nunjberdofishape point

in implementation, the coordinates may be descriljed in relative
coordinate system

-shapepoimttoordimate tist

7.2.2.2.12 Road marking

7.2.2.2.12.1 Definition of road marking

Road Marking provides the shape of painted markings on roads such as lane markings these may be
used for display purposes.

Road Marking is optional part of Road Element and Intersection in the lowest level.

Road Marking is associated with Road Element and Intersection.
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The shoulder line of road, lane line, centre line, stop line, pedestrian crossing, and tram traffic belt are

assumed.

This entity is used for drawing, map matching, giving attention, and driving support etc.

NOTE Road Marking supports surface shape of Road Element and Intersection.

7.2.2.2.12.2

Data elements of road marking

Road Marking is specified by Road Marking ID.

Table 11 list

s data elements of Road Mnrl{ing

Table 11 — Data elements of road marking

Diata Element / Attribute Note

Road Sectior] ID

Link ID

Intersection(ID

Road Marking ID

road marking type code

painted colopr white/ yellow/ orangey/ red/ blue/ others

representatiye coordinates of Road Marking these coordinates are-ised for Map Display

number of sHape Road Marking ¢an'Set one or more shape

shape list

-shape type polygon-/polyline

-number of shape point

_shape point|coordinates list i imp-lementation, the coordinates may be described in relative
coordinate system

7.2.2.2.13

7.2.2.2.13.1
Road Struct

Road Struct

Road structure change point

Definition of road'structure change point

ure Change-Point is associated with Road Element Shape.

NOTE T

ire Change Pointprovides position and type of the road structure such as bridge and tujnnel.

e drawing'style of shape of the road is changed at Road Structure Change Point such as entranc¢/exit
of tunnel and bridge-Detailed information of Bridge and Tunnel is defined into 7.2.2.4.9.

7.2.2.2.13.2 Data elements of road structure change point

Road Structure Change Point is specified by Link ID and road Structure ID.

Table 12 lists data elements of road Structure Change Point.

30
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Table 12 — Data elements of road structure change point
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Data Element / Attribute Note

Road

Section ID

Link connection order

Link ID

coordinates of road Structure Change Point

length from starting point of Road Element Shape Optional

the number of shape point from starting point of Road Ele-| , ..

menf{Shape T

Road Structure ID

Road Structure object type e.g. bridge/ tunnel/ over path/ under path
length of road Structure object

7.2.2

7.2.2

Advipory Point/Section provides the static data about an approdching condition on a ro

requ

Advi
locat

.2.14 Advisory point/section

.2.14.1 Definition of advisory point /section

re some action by the driver of a vehicle.

sory Point/Section may be represented by either a peint or a section along the road.

hd that may

[he starting

ion of Advisory Point/Section is defined by either‘the coordinates or the distance fr¢m the start

Interfsection of Road Element. Advisory Point/Section is set for the advisory information gt the lowest
Leve|. Advisory attributes may contain the curvature radius value, slope value and length df curvature.
Advigory Point/Section is associated with Reéad Element Shape.

7.2.2.2.14.2 Data elements of advisery point/section
Advipory Point/Section is specifiéd by Advisory Point/Section ID.

Tabl¢ 13 lists data elements of Advisory Point/Section.

Table 13 — Data elements of advisory point/section
Data Element / Attribute Note

Road Section ID.

Link|connection order

Link{ID

AdvisesPeint/Section b

coordinate of Advisory Point/Section Optional

length from starting point of Road Element Shape |Optional

the number of shape points from starting point of .

Road Element Shape Optional

length of Advisory Point/Section when Advisory Point/Section is the section, it is set

advisory code may be provided by application developer or data provider

advisory attributes Optional

advisory Text Optional

NOTE Advisory code may be used for specifying advisory attributes and advisory Text.
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7.2.2.2.15 Traffic signal

7.2.2.2.15.1

Definition of traffic signal

Traffic Signal is a data entity that provides static data (e.g. position, size, type) about a traffic signal.
A Traffic Signal may be Lane specific. Traffic Signal may include static data for pedestrian, bicycle and
public transportation.

Traffic Signa

7.2.2.2.15.2

l is associated with Intersection, Road Element and Lane.

Data elements of traffic signal

Traffic Signa

Table 14 list

s data elements of Traffic Signal.

lis specified by Road Side Unit ID (RSU ID).

Table 14 — Data elements of traffic signal

Dlata Element / Attribute Note
RSUID Traffic Signal is one of Road SideUnit
Traffic Signall type
Intersection|ID Optional
Link ID Optional
Lane ID Optional
Lane number Optional
Arrangemenit
7.2.2.3 Tqgpological road network package
7.2.2.3.1 Qverview
Topological Road Network package is defined mainly for Route Planning. Generally, the number of levels
of Topologidal Road Network data nfay-be less than the number of levels of Road Network data. Beqause
the data siz¢ decreases and also the number of data access decreases, Route Planning using Topoldgical
Road Netwdrk data may be mére efficient than Route Planning using Road Network data. Topoldgical
Road Netwdrk package is independent of Road Network Object package.
Topological |Road Network consists of eight entities: Intersection (Topological Node), Road Element
(Topological] Link), kink Cost, Intersection Cost, Traffic Restriction, Special Route, Detailed Special
Route and Rjoad Network Connector.

Figure 10 bg

low illustrates the Topological Road Network package.

32
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Intersection (Topological Node) Road Element (Topological Link)

+Intersection ID +Link ID

Special Route Intersection Cost Traffic Restriction Link Cost Road Network Connector
+Route ID +Intersection ID +Intersection ID +Link ID +Road Netwk Connector |D
+Link ID +Link ID
Dletailed Special Route Transfer Zonr Network :: Transfer Zone
+Rofite ID +H[ransfer Zone ID
Figure 10 — Topological road-network package

7.2.2.3.2 Intersection (topological node)

7.2.2.3.2.1 Definition of intersection (topological node)

Interjsection (Topologic Node) is indepeident of Intersection of Road Network package. The behaviours
and ¢haracteristics of Intersection (‘lopological Node) are the same as Intersection of Rgad Network

pack
Inten
Rout

Inten
And

NOTH

node
this 1

7.2.2

hge. For example, The ID and location of Intersection (Topological Node) are t
section of Road Network-package. Intersection (Topological Node) provides the at
e Planning.

section (Topological-Node) associates with Intersection Cost, Traffic Restriction and Sy
ntersection (Topological Node) relates to Road Element (Topological Link).

In mostekiSting navigation systems, the algorithms for Route Planning have used topolo|

hternational Standard.

.3;2.2 Data elements of intersection (topological node)

he same as
tributes for

ecial Route.

pical link and

The node.andaggregated node in the existing navigation systems have the same meaning as Ifitersection in

Intersection (Topological Node) is specified by Intersection ID.

Table 15 lists data elements of Intersection (Topological Node).
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Table 15 — Data elements of intersection (topological node)

Data Element / Attribute

Note

level number

Parcel ID

practical code

Intersection ID

type of Intersection

ID list of connected Road Element

list of connected Link IDs

Special Rout

e flag and D

Optional

7.2.2.3.3

7.2.2.3.3.1

Road Elems
behaviours
Road Netwqd
Link) provid

Road Eleme
And Road E]
Also Road E

7.2.2.3.3.2
Road Eleme

Table 16 list]

Road element (topological link)

and characteristics of Road Element (Topological Link) are the same as Road Elemg

nt (Topological Link) associates with Intersection Cost, Link Cost and Traffic Restrig

Jlement (Topological Link) is associated with Road Network Connector.

ht (Topological Link) is specified by Link-ID.

s data elements of Road Element (Topological Link).

Definition of road element (topological link)

nt (Topological Link) is independent of Road Element of Road-Network package

rk. For example, The ID and road fictional code are the same(Road Element (Topolo
es the attributes for Route Planning.

ement (Topological Link) relates to Road Element (Tepological Link) of upper/lower l¢

Data elements of road element (topological link)

Table 16 — Data elements of road element (topological link)

The
nt in
gical

tion.
vels.

D

ata Element / Attribute Note

level numbe]

Parcel ID

practical cod

(¢]

Link ID

road functio

hal code

start Interse|

ction ID

end Intersec

fion’ID

7.2.2.3.4 Link cost

7.2.2.3.4.1

Definition of link cost

Link Cost is one of the attributes of Link. However, this entity is independent of Road Element
(Topological Link). Link Cost provides information about the length of a Link, travel time and the slope
of a Link that may be useful for Route Planning.

For each direction of traffic flow of a Link, there is one Link Cost attribute. When the Link Costs for both
directions of travel are the same, the Link Cost attribute for one direction of travel may be omitted and

the ‘same Li

34

nk Cost flag’ is set for another direction of travel.
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Link Cost is associated with Road Element (Topological Link).

7.2.2.3.4.2 Data elements of link cost

Link Cost is specified by Link ID.

Table 17 lists data elements of Link Cost.

Table 17 — Data elements of Link Cost

ISO 14296:2016(E)

Data Element / Attribute

Note

Link]|ID

starf Intersection ID

end Intersection ID

coverage of upper level Link

Link|ID of upper level

histqrical traffic status of Link

toll /| free flag

numbper of Traffic Signal

Link]|direction

one-way/ two-way(forward)/ two-way(opposite

oppdsite lane crossing flag

when Road Element is two-way, it is effective

samg Link Cost flag

Link|type code

road|functional code

length

avergge travelling time

slopg¢ information

ascent/ descent/ flat

NOTH The direction of traffie-flow of Link is identified by a direction from start Intersdction to end

Intersection.

7.2.2.3.5 Intersection.cost

7.2.2.3.5.1 Definition of Intersection cost

Interfsection €ost is one of the attributes of Intersection. However, this entity is indgpendent of

Intersection:(Topological Node).

Intersection Cost provides information about the distance and travelling time across the [ntersection

Dl s
for Route TIanmnmg:

Intersection Cost is associated with Road Element (Topological Link) and Intersection (Topological Node).

7.2.2.3.5.2 Data elements of intersection cost

Intersection Cost is specified by entrance Link ID and exit Link ID.

Table 18 lists data elements of Intersection Cost.
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Table 18 — Data elements of intersection cost

Data Element / Attribute Note

Intersection ID

entrance Link ID

exit Link ID

length

average travelling time

7.2.2.3.6

7.2.2.3.6.1

Traffic Restriction provides the traffic restrictions such as one way or turn restrictions for 1
calculation purposes. Traffic Restriction contains the regulation and condition of traffic'that is speq

raffic restriction

Definition of Traffic restriction

by the Traffic Restriction code.

This entity is set for the Traffic Restriction between entrance Link and exit Link'for route calculat

Traffic Restfiction is associated with Road Element (Topological Link)}and Intersection (Topolg

Node).

7.2.2.3.6.2

Traffic Restr

Data elements of Traffic restriction

iction is specified by entrance Link ID and exit Link ID.

Table 19 listis data elements of Traffic Restriction.

Table 19 — Data elemerits of Traffic Restriction

route
ified

on.

gical

Diata Element / Attribute Note

Intersection|ID

entrance Link ID

exit Link ID

Traffic Restriction code

NOTE W

hen entrance Link ID is set with null value, Traffic Restriction code is applied to exit Link.

7.2.2.3.7 Bpecial route

7.2.2.3.7.1

Definition of special route

Special Route provides a topological link object that means a pre-determined route such as scenic route
and detour route. Special Route contains start/end intersections of pre-determined route and route

type for Route Planning. Therefore Special Route is related with Intersection.

Special Route is associated with Intersection (Topological Node), and is composed Detailed Special Route.

Special Route does not contain detailed information such as Link ID list and/or Intersection ID list.

Their information is defined in the Detailed Special Route entity.

NOTE It assumes that Special Routes are highway route, scenic route, detour route and evacuation route.
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7.2.2.3.7.2 Data elements of special route
Special Route is specified by Route ID.

Table 20 lists data elements of Special Route.

Table 20 — Data elements of special route

Data Element / Attribute

Note

Intersection ID 1

one end intersection of the Special Route

Intersection 1D 2

other end intersection of the ql‘mrinl Route

Route ID

highway/ scenic road/ detour/ evacuatieh route

Value 1 corresponds to Intersection ID\1)Value 2|corresponds
to Intersection ID 2.

rout¢ type

Dire¢tion of special route flag

fee (¢harge)

7.2.2.3.8 Detailed special route

7.2.1.3.8.1 Definition of detailed special route
Detajled Special Route provides the detailed information of'Special Route.

Detajled Special Route is a component of Special Route-efitity in consideration of the data hgndling. Also
it contains the list of pre-calculated road object suchas Link and Intersection.

For dach Special Route there is one associated Detailed Special Route.

7.2.2.3.8.2 Data elements of detailed special route

Detajled Special Route is specified by.Route ID.

Tabl¢ 21 lists data elements of Detailed Special Route.

Table 21 — Data elements of detailed special route

Data Element./ Attribute Note

Route ID

starf Intersection’TD

end Intersection ID

rout¢ name

ottt adaoll choragn/lapnagtlh / ouaraga naal £1.00
rout dAllrTouctesS \4-8- LUIT CItdar 5\./ l\'llsl.ll/ avir C\s\' Iraver urrmae
Link ID list

Intersection ID list start/end Intersection ID are not contained in this list

7.2.2.3.9 Road network connector

7.2.2.3.9.1 Definition of road network connector

Road Network Connector is an object that makes the connection between Road Element and Transfer
Zone of Transfer Zone Network package.
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Road Network Connector is associated with Transfer Zone. Road Network Connector associates with
Road Element (Topological Link), and is associated with Transfer Zone in Transfer Zone Network package.

NOTE The relationship to Transfer Zone is described in 7.2.3.

Road Network Connector contains Transfer Zone ID and the list of Link ID and position-on-the-link
associated with relevant Road Element.

For example in Figure 11, a traveller can transfer from/to private car, taxi, bus, train and airplane at
Charles de Gaulle International Airport. Charles de Gaulle International Airport has airport terminals,
rail stations and parking buildings. In this case, Charles de Gaulle International Airport may be defined

as Transfeﬁwgwmwwmwmmng
the street mpay be defined as road Network Connectors. A road Network Connector has one_@rmore

relationships to Road Element. For example, a parking building in the airport area has some-entiance
and exit gat¢s linked to streets. Therefore a car parking building as road Network Connector ¢onne¢ts to
some Road Klements. Rail station may be defined as road Network Connector, and also maybe defined as
Rail Network Connector of Rail Network. Also airport terminals and bus stops are similar to the ahove.
Trasnfer Zpne Network
Trasnter Zone g\ko
Charles de Gaule international arpot = - -« - . Gare dy Nord station
P \S
RoadNetfork o " Railway Network
| = ’ N D - \‘_ =3 f \
((Rclml Netwark Connedter. -~ Q) (“Railway Network Connecter
“d A 3% s yQ el
Charles de Gaule airport terminal Charles de Gaulle rail station Cherles de Gaulle station
y ‘-
Charles de Gaule car panking;2< Charles de Gaulle bus stop
e 1P .
[ Rodd Db% W\ N rRailww object ~
AAA street BBB street OC CCC street DDD street Charles de Gaule stetion
\ 2 . s
& =2 B 5/
Figure 41— Example for transfer zone and road network connector
7.2.2.3.9.2 | Data elements of road network connector

Road Network Connector is specified by road Network Connector ID.

Table 22 lists data elements of Road Network Connector.
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Table 22 — Data elements of road network connector

Data Element / Attribute

Note

Road Network Connector ID

Transfer Zone ID

representative coordinates of Road Network Con-

nector

number of the position related to road object

List of the position related to road object

the position related road object consists of Link ID and posi-
tion-on-the-link p:\ir

-Link ID

-position-on-the-link

7.2.2.4

7.2.2.4.1 Overview

Intersection and road element guidance package

Intersection and Road Element Guidance package includes the attributes of Intersection and Road
ndependent

Elemlents. However, the main attributes of Road Element and Intetsection for guidance are
of Rdad Network Object package.

Interfsection and Road Element Guidance package consists 8f nine entities: Caution Point, R
Intersection Name, District Name, Location Image, Direction Guide, Building and Facility
Tunnel and Street Address.

Figure 12 below illustrates the Intersection and Road Element Guidance package.

bad Signage,

Bridge and

Road Network Object :: Road Element

+LinkID

Road Network Object :: Intersec

ktion

+Intersection ID

0

m

[ C

Street Address

Road Signage

District Name

FLink\ (D

+Road Signage ID

+Link ID

+Intersection ID

Road Building & Facility

+Building Facility ID

Y

Intersect

on Name

+Intersecti
+Link ID

nlID

Location Image

+Intersection ID
+Link ID
+Location image ID

Caution Point

Bridge & Tunnel

Direction Guide

+Caution Point ID

+Road Structure ID

+Link ID

+Intersection ID
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Figure 12 — Intersection and road element guidance package
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7.2.2.4.2 Caution point

7.2.2.4.2.1 Definition of caution point
Caution Point provides static caution data on a

Caution Point is associated with Road Element

road including caution content code and location.

in Road Network Object package.

NOTE Caution Point may be made by the caution information of a road sign, static status of road and traffic.
Caution Point is similar to Advisory Point/Section. Advisory Point/Section provides information to alert a driver

concerning an action that may need to be taken.

7.2.2.4.2.2 | Data elements of caution point
Caution Point is specified by Caution Point ID.

Table 23 listls data elements of Caution Point.

Table 23 — Data

elements of caution point

Diata Element / Attribute

Noté

Intersection|ID

Link ID

Caution Poinjt ID

caution contgnt code

location of Chution Point Optional
caution attriputes Optional
caution text Optional

7.2.2.4.3 Road signage

7.2.2.4.3.1 | Definition of road signage

Road Signage provides the location and attributes of road sign that its location is fixed.

Road Signage is associated witl'Road Element

7.2.2.4.3.2 | Data elements of road signage
Road Signage is specified by Road Signage ID.

Table 24 listjs data elements of Road Signage.

in Road Network Object package.

Table 24 — Data elements of road signage

Data Element / Attribute

Note

Road Section ID

Link ID

Road Signage ID

direction

Forward (at link direction)/ opposite

message type

fixed / variable

road signage type

guide/ attention /restrict/ order /other

road signage code
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Table 24 (continued)
Data Element / Attribute Note
road signage text (numeric) e.g. speed value/ length/ weight
supplementary signage flag whether or not there is supplementary signage
supplementary signage Text e.g. bus only
position of signage coordinates of road signage board
height length from centre of road signage board to ground level

7.2.7.F7F Intersection name

7.2.2.4.4.1 Definition of intersection name
Interjsection may have several names that may be defined by incoming directionof intersedtion.
Intersection Name provides the name of Intersection for incoming direction te an intersectjion.

Interfsection Name is associated with Intersection in Road Network Objéct package.

7.2.2.4.4.2 Data elements of intersection name
Intersection Name is specified by Intersection ID and entrance Link ID.

Tablg 25 lists data elements of Intersection Name.

Table 25 — Data elements of intersection name

Data Element / Attribute Note

Intersection ID

when an Intersection Name varies according to|an approach

entrgnce Link ID direction, it is set.

text pf Intersection Name character string

7.2.2.4.5 District name

7.2.2.4.5.1 Definition of district name
Distifict Name provides the name of the district for outgoing direction from an Intersection|.

Distijict Name is associated with Road Element in Road Network Object package.

7.2.2.45.2 Data elements of district name

District Name is specified by Intersection ID, entrance Link ID and exit Link ID.

Table 26 lists data elements of District Name.
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Table 26 — Data elements of district name

Data Element / Attribute Note

Intersection ID

entrance Link ID

name type

distance category short distance range/ middle distance/ long distance
exit Link ID

name of district Text

7.2.2.4.6 Location image

7.2.2.4.6.1 | Definition of location image

Location Image provides a background image of the Road Element and the InterSection upon which
guidance information is displayed.

Location Impge is associated with Road Element in Road Network Object pagkage.

7.2.2.4.6.2 | Data elements of location image
Location Impge is specified by Location Image ID, Intersection ID and entrance Link ID.

Table 27 listis data elements of location Image.

Table 27 — Data elementsiof location image

Diata Element / Attribute Note

Intersection|ID

entrance Link ID

Location Image ID

guide type

-pattern infdrmation

-picture infofmation

length beforg Intersection

text for Locaftion Image

7.2.2.4.7 Direction guide

7.2.2.4.7.1 ~Definition of direction guide
Direction Guide provides direction information on the target Intersection.

Direction Guide is associated with Intersection in Road Network Object package.

7.2.2.4.7.2 Data elements of direction guide
Direction Guide is specified by Intersection ID and entrance Link ID.

Table 28 lists data elements of Direction Guide.
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Table 28 — Data elements of direction guide

Data Element / Attribute

Note

Intersection ID

entrance Link ID

entrance Lane Information

number of lane and direction of traffic of each entrance Lane

number of guidance point

guidance point list:

each guidance point has the following attributes

-exit Link ID

-Intefrsection type

-guidance point type

-exit|Lane flag

-exit|direction

-guidance code

-guide flag

-exitjangle

7.2.1.4.8 Building and facility

7.2.2
Build
Facil

Build

7.2.2
Build
Tabld

.4.8.1 Definition of building and facility
ing and Facility provides the shape and location‘of Building and Facility on the road si
ty contains fixed roadside station such as Foll gate and ETC Charge collection unit.

ing and Facility is associated with Intersection in road Network Object package.

.4.8.2 Data elements of building and facility
ing and Facility is specifiediby Building and Facility ID.

b 29 lists data elements ef’Building and Facility.

Table 29 — Data elements of building and facility

de.

Data Elenient / Attribute

Note

Interfsection 1D

Link]|ID

Builg

lirig,and Facility ID

category of Building and Facility

developer

type code may be provided by data provider or application

representative coordinates of Building and Facility

entrance direction Information

when there are two or more roads to access the Facility, itis set

coordinates to display Symbol icon

Optional

name of Building and Facility

shape point coordinates list of Building and Facility

shape point defines the geometric contour of Building and Facility

additional Symbol icon

entrance/exit information

Link ID, position, accessing direction

© ISO 2016 - All rights reserved
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7.2.2.4.9 Bridge and tunnel

7.2.2.4.9.1

Definition of bridge and tunnel

Bridge and Tunnel provides information such as the length, height of bridges and tunnels and
crossing information.

Bridge and Tunnel is associated with Road Element in road Network Object package.

7.2.2.4.9.2

Data elements of bridge and tunnel

Bridge and Tunnel is specified by road Structure ID.

Table 30 listjs data elements of Bridge and Tunnel.

Table 30 — Data elements of bridge and tunnel

Data Element / Attribute Note

Intersection|ID

Link ID

road Structu|re ID

road Structulre object type

Link directid

n

representatiye coordinates of Bridge and Tunnel

length of Brilge and Tunnel

length from {

tarting point of Road Element Shape

height inforthation

S . Information for other Road Elements crossing this Road Element
crossing infdrmation

at, for example, an under pass or over pass,

name of Bridge / Tunnel Text
7.2.2.4.10 Ptreet address
7.2.2.4.10.1 Definition of street address
Street Address providesthe/street address information for each Road Element.

Street Addr

7.2.2.4.10.2

pss is associated with Road Element in Road Network Object package.

Data elements of street address

Street Address is specified by Link ID.

Table 31 lists data elements of Street Address.

Table 31 — Data elements of street address

Data Element / Attribute Note

Link ID

Street Address type

street name

address information

(includes house number range)

i.e. postal city/settlement name, postal code and house number
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7.2.3 Transfer zone network package

7.2.3.1 General

Transfer Zone Network defines the place of transfer (e.g. Transfer Zone) and the corresponding to
Network Connectors.

Transfer Zone Network package consists of Transfer Zone entity and relations to relevant Network
Connector entity of each Network packages; Road Network, Public Transport Network, Pedestrian Path
Network and Bicycle Path Network.

Figuret3betow ittustratesthe Tramsfer Zome Network package:

Transfer Zone Road Network Object :: Road Network Connector

+Transfer Zone ID +Road Network Connector ID

Public Transportation Network::'Public NetworkConnector

+Public tranportation Network’Contrector ID

Pedestrian Path Network :: Pedestrian NetworkConnector

+PedestriancNetwork Connector ID

Bicycle Path Network :: Bicycle Network Connector

+Bicycle Network Connector ID

Figure 13 — Transfer Zone Network package

7.2.3.2 TransferZone

7.2.3.2.1 Definition of transfer zone

TrangferZone is a place where a discrete network is able to transfer to other networks. One Transfer
Zone connects two or more networks by related Network Connector. For instance a station pf the public
transportation isa Tramsfer Zonme Transfer Zone s defimedim Transfer Zome Network;and Network
Connector is defined in each transportation network.

Transfer Zone associates with Road Network Connector in Road Network Object package and Network
Connectors in other Network packages.

Transfer Zone contains an identifier, name of Transfer Zone and list of related Network Connector
including type of transportation.

It assumes that Public Transport Network may have plural networks such as railway network, bus
network and individual public networks.

NOTE Figure 11 shows an example of a relationship between Transfer Zone and Network Connector.
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7.2.3.2.2 Data elements of transfer zone

Transfer Zone is specified by Network category, Network ID and Transfer Zone ID.

Table 32 lists data elements of Transfer Zone.

Table 32 — Data elements of transfer zone

Data Element / Attribute

Note

Transfer Zone ID

name of Tra

sfer Zone

list of Netwo

rk Connector

-Network category road/ public transportation/ pedestrian/bicycle

-Network ID

-Network Copnector ID

NOTE Far example in Figure 11, names of Transfer Zone are ‘Charles de Gaulle International Airpor{’ and

‘Gare du Nord station’. In case of ‘Charles de Gaulle International Airport’, List of Netwerk Connector consi

four Road Ne|

7.2.4 Pub

7.2.4.1 Oy
Public Tran{

Public Tran{

Travel serv

packages sy

Itis assume
be used for

This Internd

fwork Connectors and a Rail Network Connector.
lic transportation network

rerview

portation Network package is defined for using*Public Transportation Travel services

portation Network has Public Network Contféctor and data entity for Public Transport
ces. Public Transportation Network package may include several single-modal net
ch as Railway network, Subway network, Bus network, Ferry network and Flight netw

Public Network Connector.

tional Standard does notdéfine the detail of Public Transportation Network.

7.2.5 Pedestrian path network

7.2.5.1 Oy

Pedestrian
pedestrian

This Internd

rerview

Path Network package is defined for using Pedestrian Travel services such as
navigationl.

tional Standard does not define the detail of Pedestrian Path Network.

sts of

htion
work
ork.

d that the existing data model fof Public Transportation Network has a data entity thalt can

the

7.2.6 Bicycle path network

7.2.6.1 Overview

Bicycle Path Network package is defined for using Bicycle Travel services such as the bicycle navigation.

This International Standard does not define the detail of Bicycle Path Network.
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7.3 Cartographic package

7.3.1 Overview

Cartographic package is defined mainly for displaying map. There are a variable number of data levels
in Cartographic package, and there are relationships between the levels. Cartographic package consists
of Background package and Graphic Text package.

Graphic Text such as name of map features is one of the attributes of cartographic data. However, the
text for cartographic data are independent of the Background data. Background relates to Graphic Text.

Figure tabelow tiustrates the Cartograpiiic package.

[ ] [ 1

Background

Graphic Text

Figure 14 — Cartographic package

7.3.1 Background package

7.3.2.1 General

Backiground package defines static background data for ITS application. Background data afe organized
by the parcel. Background data has two picture types; Imagery data (raster type) and|figure data
(vector type).

Imagery picture data for backgreund is used graphic data format such as BMP, JPEG, PNG, IMG, GeoTIFF
etc.

Typi¢ally imagery picture data has no GIS information such as the coordinates, and/of mesh size.
Imagery picture data cenhtains attributes data such as pixel size etc. for cartographic.

Backiground congists of six data entities: Background Object, Map Data Background, (artographic
Featlire Type, Figure Element, Background Imagery and Picture File.

Figufre 15 betow illustrates the Background package.
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Background Object

+Percel ID

T

Background Imagery

+Background Imagery ID

Map Data Background

+Parcel ID
+display class

Picture file

+file name

]

Cartographic Feature Type

+feature type

Figure Element Graphic/Text :: Cartographic Text

+Figure Element ID +Gartographic Text ID

7.3.2.2 Background object

Figure 15 — Background package

7.3.2.2.1 DPefinition of background ebject

Background Object is a root entity of the Background data.

Background Object categorizes-the Background data in imagery data and figure data.

Background Object generdlizes Background Imagery and Map Data Background.

7.3.2.2.2 Data elements of background object

Background Object is specified by parcel ID.

Table 33 listsdataelements of Backgroumd Object:

Table 33 — Data elements of background object

Data Element / Attribute

Note

parcel ID

representative coordinates of parcel

size of parcel

adjacent parcel ID list

Background category

imagery/figure
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7.3.2.3 Map data background

7.3.2.3.1 Definition of map data background

Map Data Background classifies the background (figure type) data by the display class and the
feature category (cartographic feature type) such as land, sea, lake, river, park, rail and road. Drawing
background application may use display class and feature category for determining priority. Map Data
Background provides figure data of each display class in the Parcel.

NOTE

The display class is the classification of features which enables a meaningful display of these features.

I hmY 1 I LD 1 1Al
Map pataBackgrounmdisatypeof Backgroumd-Object:

7.3.2.

Map [Data Background is specified by parcel ID and display class.

Tablq

3.2 Data elements of map data background

34 lists data elements of Map Data Background.

Table 34 — Data elements of map data background

Data Element / Attribute Note

parcg

11D

display class

numbper of Cartographic Feature Type

7.3.1.4 Cartographic feature type

7.3.1.4.1 Definition of cartographic feature type

Cart

green field, desert, etc. classifies Map' Data Background. Cartographic Feature Type pro
datalof each Cartographic FeatureType.

graphic Feature Type, which categorizes the cartographic feature such as sea, rive

- lake, land,
vides figure

Cartpgraphic Feature Type i§ acomposed class of Map Data Background, and composes Figlire Element.

7.3.2

Cartpgraphic Feature Type is specified by type of cartographic feature.

Tabld

4.2 Data elements of cartographic feature type

35 listsdata elements of Cartographic Feature Type.

Table 35 — Data elements of cartographic feature type

Data Element / Attribute Note

parcel ID

displ

ay class

type

of Cartographic Feature

number of Figure Element

7.3.2.5 Figure element

7.3.2.5.1 Definition of figure element

Figure Element provides the shape data of a cartographic feature object.
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2016 - All rights reserved
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The shape data are defined by four figure types: polygon, polyline, Point and Symbol. Figure Element
can consist of plural shape data such as two polyline and a polygon.

Figure Element relates to Cartographic Text in Graphic Text package for name of cartographic feature.

7.3.2.5.2 Data elements of figure element

Figure Element is specified by Figure Element ID.

Table 36 lists data elements of Figure Element.

lI'able 56 — Data elements of figure element

Data Element / Attribute

Note

Figure Elemé¢nt ID

parcel ID

display class

type of cartd

graphic feature

background fype code

sea /land

representatiye coordinates of Figure Element

Cartographig¢ Text ID

Optional

area code optional: it indicatesthe'area where there is this element,

POI code for[3D icon optional: it indicates 3D object by Symbol

number of siape

list of shape a shape r.ecord consists O.f flg_ure type, colour code, numHer of
shape point and shape point list

-figure type symbol/ point/ polyline/ polygon

-colour code

-representatjve coordinates

-number of shape point

-shape point|coordinates list list of coordinates of shape point

NOTE In/the case of Point and'Symbol, shape point coordinates listed in Table 36 will be omitted.

7.3.2.6 Background imagery

7.3.2.6.1 Definition of background imagery

Background Imagery provides the map imagery picture.

Background Imagery is a type of Background Object.

File formats such as BMP, JPEG, PNG, IMG, and GeoTIFF should be supported.

7.3.2.6.2 Data elements of background imagery

Background Imagery is specified by Background Imagery ID.

Table 37 lists data elements of Background Imagery.
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Table 37 — Data elements of background imagery

Data Element / Attribute

Note

Background Imagery ID

level #+parcel ID can substitute for it

file name

it may include file directory structure

pixel size

pixel reference point

7.3.2.7 Picture file

7.3.4.7.1 Definition of picture file

Pictyre File provides the picture content which is stored in the picture file.

7.3.4.7.2 Data elements of picture file

Pictyre File is specified by file name.

Tabl¢ 38 lists data elements of Picture File.

Table 38 — Data elements of picture file

Data Element / Attribute

Note

pictyre content

content isimade by BMP,JPEG, PNG, IMG, geoTIFF

7.3.3 Graphic text package

7.3.3.1 General

Graphic Text package provides the text for expressing the name of a feature on a map. (
Text|is related to Figure Element of the Background package.

Cartographic Text

Background :: Figute Element

+Cartographic Text ID

+Figure Element ID

Figure 16 — Graphic text package

artographic

7.3.3.2 Cartographic text

7.3.3.2.1 Definition of cartographic text

Cartographic Text provides the text data for expressing the name of the map feature.

Cartographic Text has several types for expressing the name.

Cartographic Text is able to support multiple languages by using language code.

Figure Element of Background package refers to Cartographic Text.

© ISO 2016 - All rights reserved
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7.3.3.2.2 Data elements of cartographic tex

t

Cartographic Text is specified by Cartographic Text ID and language code.

Table 39 is set by each language code. When multiple languages are supported, the same Cartographic

Text ID is used.

Table 39 lists data elements of Cartographic Text.

Table 39 — Data elements of cartographic text

ata Flement 1/ Attribute

Note

Cartographi¢ Text ID

language code

expressing type

e.g. rotation, along feature

Cartographig feature name

character string data for naming

7.4 Service and POI package

7.4.1 Genleral

Service and| POI package is composed of Service entity and Service and POI Reference Point e

Service entity includes POI data.

Service assdciates with Service and POI Reference Point, andSeérvice and POI Reference Point relat

Road Element and Figure Element.

Definition qf Service entity is described in ISO/TS-20452. Figure 17 below illustrates the Se

and POI pagkage.

Service Service and POI Reference Point

+service ID O——% +Service ID

Background :: Figure Element

Road Network Object :: Road Element

+Figure element ID

+Link ID

ntity.

esto

rvice

Figure 17 — Service and POI package

7.4.1.1 Definition of service and POI reference point

Service and POI Reference Point provides a representative point of a Service and POI.

Service and POI package is related to the Cartographic package and Transportation package. The

location of Service and POI data corresponds to the reference point of Service and POL.
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Service and POI location information is one of the attributes of Service and POI. However, Service
and POI Reference Point is independent of Service and POI package. Service and POI Reference Point
provides the location of corresponding service, Figure Element and Road Element.

7.4.1.2 Data elements of service and POI reference point

Service and POI Reference Point is specified by service ID.

Table 4.0 lists data elements of Service and POI Reference Point.

Table 40 — Data elements of Service and POI Reference Point

Data Element / Attribute

Note

service ID

It includes ID for POI

representative point coordinates

Road Element information

optional; when Service and PO] reldtes to road
e.g. Link ID and position-on-the-link

Hata, it is set,

Figufe Element information

optional; when Service afd)POI relates to Back
itis set, e.g. Figure Elefnent ID

oround data,

service category

e.g. gas station, hofel, restaurant

7.5 | Address Location package

7.5.1 General

In ISP/TS 20452, Address Location package is.composed of the place, Navigable Feature
Section, Cross road, junction and Postal code. However, Address Location package in this I

Name, road
hternational

Stanglard consists only of place and place xéference point. Place provides named areas which can be

used|for Address Location. Place is used to-store information about a named place. Named
categorized as administrative areas ox districts, Administrative areas are governmental

place can be
entities, for

exanple country, state and city in the United States, or country, bundesland, kreis, and municipality

in Gdrmany. Districts are named places that are not administrative areas, such as neighb

informally named regions.

Definition of Place entity iS'described in ISO/TS 20452.
Placg associates with/Place Reference Point.

Figure 18 below illustrates the Address Location package.

burhoods or

© ISO 2016 - All rights reserved
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Place Place Reference Point

+Place ID Hﬂ’lace D

—J ]

Background :: Figure Element Intersection & Road Element Guidance :: StreetAddress

+rigure element ID +LINK TD

Intersection & Road Element Guidance :: Buildingand Facility

+Building and Facility ID

Figure 18 — Address Location package

7.5.1.1 Definition of place reference point
Place Referdnce Point provides a representative point.within a Place.

Place Refergnce Point is one of the attributes of Place. However, Place Reference Point is independgnt of
Place entity.

Place Referdnce Point contains the location information of Place.

Service and[POI Reference Point is asSociated with place and relates to Street Address, Figure Element
and Building and Facility.

Place Refergnce Point is used for’searching administrative area.

7.5.1.2 Data elements ofplace reference point
Place Referdnce Point.js specified by place ID.

Table 41 listis data elements of Place Reference Point.
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Data Element / Attribute Note

country code The following items are Japanese examples:

order-1 Area code

order-2 Area code

itomo building 6th floor

order-3 Area code

This hierarchy is defined in ISO 14825 (GDF)

order-4 Area code

order-5 Area code

ordef-6 Area code

ordel-7 Area code

ordel-8 Area

ordef-9 Area (optional)

resid

ence name

resid

ence number

resid

ence sub-number

Japan, Tokyo, chuo-ku, hamacho 3chome, 42banchi, 3go, sum-

Placq

ID

coorflinates of reference point

Link]|ID optional; for Street address data

Figure Element ID optional; for Background data

Building and Facility ID optiaonal; for Building and Facility data

7.6 | Dynamic information package

Dyngmic Information, which may be previded externally in association with location infoymation and
is related to the map data, is used to,provide real-time conditions, for example traffic information,

weat
calcy

Exte
or pq

Dyn4
Infor
Infor

The
Infor]

her information and travel information. Dynamic information may be used to en

Fnal dynamic informatien/ for ITS is related to area locations, linear locations, e.g. part

lations, driving support and-cooperative ITS services.

int locations, e.g. an intersection of a position along a road on the map.

mic Information’package may consist of Dynamic Information Location entity, Dyn
mation (e.gHRDS-TMC, VICS), Dynamic Travel Information (e.g. train delays) a
mation (e.grain, flood, snowfall, blizzard, freezing).

Dynaniic® Information Location entity depends on external dynamic information. T
mation Location entity may refer to either the Road Element entity or the place reference

hance route

of the road,

amic Traffic
nd Weather

he Dynamic
point entity

AD

T Tformation Location may be o severat different Road Elemrents; amd Road £l

ments may

contain several different Dynamic information Location entities. A place may contain many Dynamic
Information Location entities and Dynamic Information Location may be in many places.

The standards of Dynamic Traffic Information, Dynamic Travel Information, and Weather Information
will be defined by external standards bodies. This International Standard does not define detail of
Dynamic Information Location entity.

Figure 19 below illustrates the Dynamic Information package.
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External :: Dynamic Traffic Information External :: Weather Information External :: Dynamic Travel Information
+Dynamic Traffic info ID +Weather Info ID +Dynamic Travel Info. ID
T I T
| | |
| | |
L 1 | J
\ | |
\ | |
v \ |

Dynamic Information Location

-Dyna. Info. Location ID

Address location :: Place Reference Point Road Network Object :: Road Element
+Place ID +Link ID

Figure 19 — Dynamic information-package

7.7 Relationship of the road data between levels

7.7.1 General

This International Standard assumes the following methods regarding the road data such as Road
Section, Rodd Element, and Intersection and Intersection Connection Point.

— The nuber of levels depends an)jused map database that is used for the application. Existing
applications are using at least faur levels such as town level, city level, state level and country |evel.

— The road data may be described using several levels.
— The road data in the lowest level may contain entire roads.

— Theroafl data inupper levels are selected from entire roads using the road classes and the condition
for an appropriate’ map.

There are tyve-types of aggregation methods (e.g. serial aggregation and parallel aggregation) of Road

Elements. Phrallel nggrngahnn means conversion from double line road to clnn‘]r_\ line rn:\d and Serial

aggregation means extension of the length of a Road element by omitting 1ntermed1ate Intersectlon

7.7.2 Relation of the Intersection and Intersection Connecting Point between levels

The representative coordinates of Intersection may be set at an appropriate position such as a centre
of the Intersection. When Intersection exists in two or more levels, the intersection shall be given the
same ID and the same representative coordinates for each level.

The coordinates of the Intersection Connecting Point (abbreviated term: ICP) may be set at an
appropriate position for expressing shape of connected roads in the same level.

For example in Figure 8 the roundabout that is a type of Intersection, connects four Road Elements,
Intersection has four Intersection Links and four ICPs. When ICPs are aggregated in upper level, the
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number of ICP becomes one such as Figure 6. In this case, the coordinates, type and IDs for ICPs in each

level

are different.

The intermediate Intersections of serial Road Elements are omitted in upper level by aggregation of
Road Elements. Intersection has an existence range of levels defined in Table 5.

7.7.3

Whe

Relation of the Road Elements between levels

n the same Road Element exists in different levels, the same Link ID is used.

Generally, Road Element in upper level may be made by the aggregation of Road Elements in lower level.

For
in ug
to re
Elem

7.74

Figu
betw

‘Inte

20’ are aggregated to ‘Link 100’ in level 1. ‘Intersection 20’ is‘temoved in level 1. Similar

and |

‘Inte
and
aggr
to ‘I(
300’

Figu

Adlllp‘lﬁ ill Flé ultc ZG, SCI lcl} dgsl cgatiuu Uf RUdd E}Clllﬁlltb \A% 111 ULLUI lU_y UlllibbiUll Uf Cl
per level. In this case, Link IDs of upper and lower levels are different. An applicatio
fer from Road Element in lower level to Road Element in upper level by Link ID. The
ent has an existence flag and Link ID of upper level defined in Table 3.

Example for Road Element, Intersection Connecting Point and Intersection bet

re 20 shows the example of Road Element, Intersection Conneeting Point and
een levels

section 20’ in level 0 does not appear in level 1. It means that ‘Link 10’, ‘Link 20’ and °

Link 200’ are aggregated to ‘Link 1000’, and ‘Intersection30’ is removed in level 2.

section Connection Point 41’ and ‘ICP 42’ in level 0“do not appear in ‘Intersection 4
[CP 40’ is set in ‘Intersection 40’. It means thatpther Links connected to ‘Intersectior
poated in level 1. ‘ICP 471, ‘ICP 42’ and other ICPs connected to other Links in level 0 arg
P 40’ in level 1. Therefore ‘Link 30" and ‘Link 40’ in level 0 are changed into ‘Link 20
in level 1.

e 20 does not mention about the Road-Section, but Road Section may be aggregated si

ossed roads
n is not able
refore, Road

ween levels
ntersection

Intersection
y ‘Link 100’

D’ in level 1,
40’ may be
aggregated

0’ and ‘Link

milarly.
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symbol definition

ICP 10

@ outter circle : Interesection inner circle: Intersection Connection Point (ICP)

ICP 40

ICP 50

O Link 1000
Level 2 [

1
Interskection 10

0

Interdection 40

Link 300 @

Inter%ection 50

=g - ————

(@]
T - - - - -

1

1

1

I

1

1
1P 50

ICP 10 ICP 30 ICE 40
C Link 100 =\  Link200 /72N Link 300 Q
Bevel 1 ‘ \ © 7 w ,
1 1 1
Intersection 10 Intersection 30 lnterslbction 40

! 1
1 1 1
1 1 1
1 1 !
1 ' 1
1 1 1
1 1 :

lCl’ 10 ICP 20 ICP 30 ICP 41, ICP41

Interslection 50

1
1ch 50

Intersection 10 Intersection 20 Intersection 30

Levet 0 @ Link 10 f.\ Link 20 H‘\ Link 30
eve.
o/ o/

Intersection 40

Link 40
O

Intersection 50

Figure|20 — Relation of Road Element, Intersectiononnecting Point and Intersection

between levels
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Annex A
(normative)

Abstract test suite

A.1 Abstract test suite

This [abstract test suite applies to the comprehensive data derived from this International-§tandard.

A.2 | Test case identifier: Data structure test
a) Test Purpose: to determine conformance by the data structure.

b) Test Method: a comparison between this International Standard ahd a data structure [to be tested
ghall be performed to determine if it covers all the data elements needed for the stapdard of the
lested system, selected from Clause 7.

c) Reference: Clause 7.

d) Test Type: Basic.
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Annex B

(informative)

Description of UML expression elements

B.1 General

This Internptional Standard makes use of a newly developed methodology to express strucfural
es called UML. The following table shows a short description of UML diagram-elenients

circumstang
used to ensy

In different plass diagrams, light or dark colouring is used to express the intent of a'particular diag
The light colour implies that the diagram is of logical/explanatory nature; the datk/colour implies t
particular instantiation will be introduced afterwards; that is for the description of the structure ¢

proposed ph

re that no misinterpretation may occur caused from further development of GML1.4, W
is standardized in ISO/IEC 19501:2005; UML?2 is standardized by the Object Management Group.

ysical format.

Table B.1 — Description of UML ExpressiorvElements

rhich

ram.
hat a

fthe

Element Name|

Element

Description

Class

cd Introduction

Class

+ Attribute: type

A class is a.template for a given data element which can ¢

ntain

attributes, \It'is a rectangle divided into three compartmenty. The
topmost compartment contains the name of the class. The rpiddle

compartment contains a list of attributes owned by that cla
the'bottom compartment contains a list of operations which

s and
is not

shown here because operations are not used in this International

Standard. In some diagrams, the bottom compartment of attr

butes

may be omitted for clarity. An attribute line has a specified “}, # or

-“for the visibility (not used in this International Standard) 3
of the attribute and after a colon a data type and in square br,
the multiplicity which is described in aggregation hereunder|

name
ckets

Specialization

cd Introduction <

Super Class

Q2 _°

Derived Class

A Specialization (i.e. Inheritance) defines a general class (super
class) which properties are inherited from the derived class. Ih data

structures that implies that the derived class has at least thq
attributes as the super class and normally will define more attr
to it. The reason for using an inheritance in general is the cap
of having different specializations from one super class.

same
butes
bility

Association

cd Introduction /

The association shows that two classes have a connection in bef

ween.

Class1

link
n Class2

A o A tlo o T b 1.Co Aoad 4
rSsSoctatronsare st Hr s rreratoar stanaarato—ex

ess a

loose linkage having the type of thatlinkage as a name of the link. An
arrow at the head expresses the direction of the association which

means that only in direction of the arrow the association appl

ies.In

the small example the class 1islinked (with alink) to class 2 but class

2 does not know anything about class 1. The association has no

direct

counterpartin data structures, but will indirectly be visible somehow.
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Table B.1 (continued)

Element Name Element Description
Aggregation : J The aggregation is a more explicit design element for describing
cd Introduction . . L .
attributes. It is a stronger association telling that the class on the
side of the diamond “has” an instance of the aggregated class. The
Class name of that instance is given on the left side of the connection and
starts again with the “+” as specified of visibility. On the right side the
multiplicity of thatinstance is given as arange of the allowed count of
o occurrences. An aggregation does let open if the aggregated element
+role name| multiplicity has the same lifetime as the aggregating class. In data structures
the aggregation can be a reference to another data structure or an
Aggregated embedded data element.

Class

Comppsition " The composition strengthens the type qfaggregatiof in the way that
cd Introduction e . .
the lifetime of the composed element is the same ag the composing
class, i.e. the structure can be seen‘as a“compositiop”. In data struc-
Class tures, composition is normallyseeh as an embedde[ data element.
+role name | multiplicity
Composed

Class

Deperidency ¢cd Introduction The/dependency is an unspecific type of relationshfip between two

Class1

------ >

Class2

classes.
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Annex C
(normative)

Basic set of applications definition

C.1 General

Basic set of

hpplications are defined in ETSI TC ITS TR 102638 and ETSI TC ITS TR 102863 as follos.

Table C.1 — Basic set of applications

Applications Class Application Use case

Active road saf{

Emergency vehicle warning

Driving assistance - Co-operative | SIoW vehicle indication

awareness

Intersection collision warning

Motorcycle approachingindication

Emergency electrofic brake lights

Wrong way driving warning

Stationarymehicle - accident

Stationary vehicle - vehicle problem

ty Traffic condition warning

Signal violation warning

Driving assistance - Road hazatd

. Roadwork warning
warning

Collision risk warning

Decentralized floating car data - Hazardous location

Decentralized floating car data - Precipitations

Decentralized floating car data - Road adhesion

Decentralized floating car data - Visibility

Decentralized floating car data - Wind

Cooperative trg

Regulatory / contextual speed limits notification

Spéed management
Traffic light optimal speed advisory

Traffic information and recommended itinerary

ffic efficiency
Enhanced Route Guidance and navigation

Co-operative navigation
Limited access warning and detour notification

In-vehicle signage

Point of Interest notification

Automatic access control and parking management

Co-operative local services Location based services
ITS local electronic commerce
Media downloading
Insurance and financial services
Communities services Fleet management

Global internet

services Loading zone management

Vehicle software / data provisioning and update

ITS station life cycle management
Vehicle and RSU data calibration
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Annex D
(informative)

Overview of examples of targeted (Japanese examples) driving

support services

Sour

D.1

D.1.1 Speed information

This

D.1.1
Infor

In ca|

D.1.1
Infor

Criti
with

In ca
D.1.1]
Sag (

Whe
to in

a: ITC Ianan ranart 2011
o apah e pers=or=

Warning services based on road information

service offers speed information to drivers.

.1 Speed limit
ms the driver that the vehicle is exceeding the speed limits

se of exceeding the speed limit for longer than a given time, the application alerts the ¢

.2 Safety speed
ms the driver that the vehicle is exceeding.aceritical speed at which safety cannot be s

cal speed is calculated based on road striicture (curvature and slope). Because critical
road surface conditions, informationfon the road surface is also important.

.3 Sag congestion
ongestion can occurdueto a decrease in speed.

h driving through-a'sag, and when a decrease in speed is detected, the application aler
Crease speed,

Iriver.

bcured.

bpeed varies

se of exceeding the critical speed for longer than a given time, the application alerts the driver.

ts the driver

© ISO

Figure D.1 — Speed limit warning
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Slow down
subconsciously

Future

Provide statistics information
on sag congestion

Provide information only for the lead vehicle
which causes sag congestion services
which combine speed information

Effective
utilization

Constant

There is
traffic
congestiont

It’s rush hour.
Please use empty
road effectively.

[Required information]
Sag congestion information
(Statistic information)

Figure D.2 — Sag warning

Table D.1 — Road information

E Adjust speed not

! to slow down
[Required information]
(in addition to the information
mentioned left)
Vehicle group information
Slope information (longitudinal
slope, startand end point of
slope, and latitude)

Target

Road information required

Management actor

Additional note

1. Speed limit Speed limit information

prefecture

Public safety commission“ofreach

2. Safety speed Curvature and slope

Road administrator

Dangerous zone information

Road administrator, driver

Information from drivers can also be the s

purce.

Surface Information

Road administrator, driver

Slip information detected by ESC can a
real-time information.

so be

3. Sag congestid

=

Sag points

Road.administrator

Speed limit information

prefecture

Public safety commission of each

Benefits of the Jervice: Reduce traffic accidents,due to speeding.

D.1.2 Traffic restrictioninformation

Service ovelview

This servicd

D.1.2.1 Stpp-warning

alerts aversight to the driver.

When the driver goes over a stop line without reducing speed, the application alerts overlooking the

stop line to the driver.

D.1.2.2 One way warning

If the driver travels the wrong way along a one-way street, the application sends an alert and offers a

way to exit the street.
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. Notice through screen and voice

Stop! There is a temporary stop along the way W

-
-
-
-
-
-
-
-

Caution

Reminds of temporary
stop

= A Ty

Figure D.3 — Stop warning (19

Table D.2 — Traffic restriction information ,\b‘

O\
Targgt Traffic information re- Management actor Additional note
quired ¢
N

1. Stop alert Stop information Public safety commission of each @op sign, stop line

prefecture /\Q
2.0ngq way One way information Public safety commission@ ch

prefecture N\

N
Benefjts of the service: Reduces traffic accidents due to not seeing a traffic r@ction sign.
N

D.1.3 Lane information $\'
Servijce overview \)

Offerts information on lane regulation iangyhgtion which changes often.
QY
1. Drjiving lane C)\\

Offerts information on right—turr@qlir lane, left-turn-only lane, and informs the driver of drjving lane.

Figure D.4 — Driving lane advice

Information is also offered on streets with reversible lanes, which are set up to change direction and
relieve congestion.
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S

Figure D.5 — Variable lane advice <<

For roads wijith a bus lane, information is offered and at the same \ hours of traffic restrictiond, and
informationjon NO THROUGH ROADS or right-of-way-roads are (9{@ ed, and the driver is alerted.

Figure D.6 — Bus lane warning
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Table D.3 — Lane information

Target

Traffic information re-
quired

Management actor

Additional note

1. Driving lane

Lane regulation information

Public safety commission of each
prefecture

Variable lane information

Public safety commission of each
prefecture

Dynamic information

Bus lane information

Public safety commission of each
prefecture

Regulated time, about regulation

Benefits of the service: Reduce traffic accidents caused by a driver who is unaccustomed to roads with intricately regulated lanes.

D.1.4 Traffic sign information

D.1.4.1 Traffic signs

Trafflic signage provides cautionary or regulatory information to alert drivers:.to potentia

action drivers need to take.

Appljcations such as ADAS can alert drivers when they ignore or miss the'signs.

Table D.4 — Sign information

| hazards or

Targgt

Traffic information re-
quired

Management actor

Additional note

1. Traffic sign

Alert sign

Road administratop

Benefjts of the service: Reduces risky driving caused by not seeing alertsigns.

D.1.5 Traffic information

Provijides information on road conditions:

D.1.5.1 Congestion information

Warns the driver of a potential collision by providing information on traffic congestion and duration

of copgestion.

D.1.5.2 Road construction

Provijides the driverwith information on road construction areas.

D.1.5.3 Temporary traffic restrictions

Provjidesithe driver with information on temporary traffic restrictions.
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e

Caution: traffic jam
ahead due to collision

L—

é-—-a

Figure D.7 — Traffic congestion warning

Caution: traffic jam
ahead due to collision

PV T g

W)

f
»
-

|
|

Table D.5 — Traffic information

Target

Traffic information re- Management actor

quired

Ad@‘lal note
Q

A
1. Traffic conggstion | Traffic congestion infor- Road administrator :\\&ynamic information
information mation O\
Tailback information Road administrator \(\Q) Dynamic information

2.Road constry

ction

N

N

* ]

Road construction infor- Road administrator Dynamic information

mation

restriction

3. Temporary tyjaffic

Public safety com&ssion of each | Dynamic information

prefecture . ()
X3
Road Adl}ﬁ@strator

Temporary traffic restriction
information

Benefits of the {

\
ervice: Reduces traffic accidents caused by(t@ges in road conditions by offering information on road conditions.
~

D.1.6 Road surface condition in@iétion

Fiver by providing inggnétion on road surface conditions (flooding or freezing condit
struct traffic.

Alerts the d
that may ob

D.1.6.1 FIq

Alerts the d
driving.

Predicts frd

snowfall. Al

68

poding, freezi

river by.

.

ions)

N
conditions
ering information on flooding or freezing conditions that may interfere |with

and flooding conditions from historical records about temperature, rainfal] and

ﬁrtc driver to those pnfpnfi:\] conditions
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Figure D.8 — Flooding condition wa@i g on an underpass
QO
Z

Collect all the information from sensors and estimate the risk)
comprehensively. Also system can obtain other information
such as information about nearby roads or metrolc@'él
information and transmit it to providing device.

R\
“‘

Various sensors, which can
recognize conditions of the
surface of roads

Metrological sensor and ITV

camera which can perceive the | = |
conditions of snowstorm §

 §

[Sensor on road (milli-wave

~ | Informatio
Ly board-" )

Meteorological
sensor

o — s
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Provide the driver with high risk
SR o o information, such as road and
nsor on road surface |- "| metrological information and sfopped
8L o “’3 ; ‘|traffic information via in-vehiclp devices.
e | | ;
L (Show perceived informption  of
: metrological sensor and| surface
sensor or milli-wave sensor,|
| System also shows other information
il such as other road’s situatign or
3 s Metrological information or
J Satsanonroed predicting metrological infofmation
" (milli-wave radar)
¥
= Detect stopped traffic and
obstacles ahead, even in por
visibility
Slippery SRy
— x5
Guide the driver properly using
optimized brilliance which can naturally
be adapted to driver’s view condition
High-light flashing can warn the driver
when obstacles or unmoving vehicles
* . jglare detected in front of the car
- IR TR AT D
e
Figure D.9 — Road surface condition warning
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Table D.6 — Road surface condition information

Target Traffic information re- Management actor Additional note
quired

1. Flooding and Flood information Road authority Dynamic information

freezing conditions . . . .. .
Freezing information Road authority Dynamic information
Temperature, rainfall and Metrological Agency Predict freezing and flooding from its archival
snowfall record and from temperature, rainfall and snowfall.
Archival record Service provider

Benefits of the service: Reduces traffic accidents caused by poor road surface, by offering information about the road surface.

D.1.7 Spegial zones ,\Qj

Alerts drivef to the existence of local areas requiring extra attention. (],Q

©

D.1.7.1 School zone, elder care facility zone, residential district, blind and/or '{&Q? persons etc

Application plerts the driver by offering information on road use by special loca@sidents.

Screen

Go slow

Voice School ahead
Go slow

@Jre D.10 — School zone and elder care facility zone warning

S

Table D.7 — Special zone warning

Target Trafficinformationrequired | Management actor Additional note

1. School zone, elder |School zone information

care facility zone, res- — -
idential district. Elder care facility zone infor-

mation

Residential district infor-
mation

Benefits of the service: Secures the safety of drivers, pedestrians and residents.

D.1.8 Weather information

Provides the driver with weather information.
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