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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.

Internatignal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Pay

The main| task of technical committees is to prepare International Standards. Draft Intétnatio
Standardg adopted by the technical committees are circulated to the member bodies™for voti
Publicatign as an International Standard requires approval by at least 75 % of the iiember bodfies
casting a yote.

In other c
technical

an IS

rcumstances, particularly when there is an urgent market requirementfor’such document
committee may decide to publish other types of normative document:

D Publicly Available Specification (ISO/PAS) represents an agreement between techni

experlts in an ISO working group and is accepted for publication if it is-approved by more than 5(
of thefmembers of the parent committee casting a vote;

an IS

D Technical Specification (ISO/TS) represents an agreement between the members o

technjical committee and is accepted for publication if it isapproved by 2/3 of the members of
comnjittee casting a vote.

An ISO/PAS or ISO/TS is reviewed after three years in order to decide whether it will be confirmed
a further
ISO/TS is
transfornjed into an International Standard or be'withdrawn.

three years, revised to become an Internatienal Standard, or withdrawn. If the ISO/PAS
confirmed, it is reviewed again after afurther three years, at which time it must either

ISO/TS 17931 was prepared by Technical Committee ISO/TC 204, Intelligent transport systems.

This corrected version of ISO/TS 17931 contains higher quality figuresin Annex D, which improve legibil
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Introduction

The purpose of this proposal 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.

Thiis proposal can help developers of applications for Cooperative ITS by broadening its applicability.
Suth applications will benefit by the availability of a standardized data model and data.eléments. The
regulting work will shorten developers’ time-to-market for new products and services:.

Th scope of this proposal is within the scope of ISO 142961 which was approved imApril, 2011} However,
in prder to meet the schedule requirement of Mandate M /453 issued by Europeah\Commission| the scope
of this proposal is limited to publishing a Technical Specification for the Local Dynamic Map component
of [SO 14296.

1) Under preparation.

© IS0 2013 - All rights reserved v
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TECHNICAL SPECIFICATION ISO/TS 17931:2013(E)

Intelligent transport systems — Extension of map database
specifications for Local Dynamic Map for applications of
Cooperative ITS

1 _Scope

Thlis Technical Specification provides the map-related functional requirements, data modelNlagical data
madqdel/logical data organization), and data elements for Local Dynamic Map for those applications of
Copperative ITS that require information derived from map databases.

It ik focused on data elements of a static nature.

2 | Conformance

Dafa structures shall be provided as specified in Clauses 8.

Anly data structure claiming conformance with this Technical Specification shall pass the reqpirements
pré¢sented in the abstract test suite in Annex A.

UML Expressions for diagramsin this Technical Specification shall be compliant with ISO/IEC 19501:2005.

3 | Normative references

The following referenced documents are indispensable for the application of this document.|For dated
references, only the edition cited applies: For undated references, the latest edition of the rfeferenced
dofument (including any amendments)applies.

ISQ 14825:2011, Intelligent transporktsystems — Geographic Data Files (GDF) — GDF5.0

ISQ/TS 20452:2007, Requirentents and Logical Data Model for a Physical Storage Format (PYF) and an
Application Program Interface/(API) and Logical Data Organization for PSF used in Intelligent|Transport
Sygtems (ITS) Database Fechnology

ETISI TCITS TR 102638, Basic set of applications definitions

ETSI TC ITS TR 102863, Intelligent Transport Systems (ITS); Vehicular Communications; Bsic set of
applications; Local Dynamic Map (LDM); Rationale for and guidance on standardization

4 | Terms and definitions

For the purposes of this document, the Tollowing terms and definitions 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

Note 1 to entry: Address Location is one of the six application categories.

4.2

Advisory Point

data model entity that provides information about an approaching condition on a road that may require
some action by the driver of a vehicle

© IS0 2013 - All rights reserved 1
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4.3

Application category
basic sub-function within the set of functionality for vehicle navigation and traveler information
system applications

Note 1 to entry: This Technical Specification identifies six application categories: Positioning, Route Planning,
Route Guidance, Map Display, Address Location, Services and POI Information Access.

4.4

Background

data mod

el package that is composed of Background Imagery, Map Data Background, Cartograp

Feature T)

4.5
Backgroy
datamodd

4.6

Building
data modg
Road Side

4.7

Cartogra
datamodd
and 0-, 1-

4.8
Cartogra
data modg

49
Caution H
data mod

pe, Figure Element and Picture file entity for displaying Map

nd Imagery
| entity that provides background images upon which the road network of an area niay-be display

R Facility
| entity that provides the location and shape of road side features suchyas a toll gate, or a fi3
ITS station

bhic
1 package represents geometric information for display parposes, having non-explicit topold
hnd 2-dimensional types and images

bhic Feature Type
1 entity that provides cartographic feature by-their type (Symbol, Point, Polyline and Polyg

oint
b] entity that provides warning information about an approaching potential hazard on 1

Road Elenpents that may require some action*by the driver of a vehicle

4.10
Detailed
data modg

Special Route

of Link and Intersection lists,Jength of route and fee of toll road

411

Direction
data mod¢
Link and {

Guide

he exit Link connected to an Intersection

4.12

red

ed

gy

bn)

he

] entity that provides the’/detailed information of Special Route such as the ordered sequeice

el entity thatprovides the guidance information for a path which is composed of the entrance

Display pjoint

0-dimensional type of cartographic feature

4.13

District Name
data model entity that provides the name of a geographic area feature for each Link connected to
an intersection

4.14

Figure Element
data model entity that provides the shape data of a cartographic feature for displaying a map

© ISO 2013 - All rights reserved
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4.15
Geo cording
determination of a link or node based on address information describing and/or naming a location

4.16
Graphic Text
data model entity that stores name text that is associated with all or part of a cartographic feature

Note 1 to entry: It is language-dependent and can contain a suggested display location, orientation, language
code, priority (or importance), suggested scale range, and bounding box.

4.7

Intersection
GDF level 2 representation of a crossing which bounds a road or a ferry as a complex féature composed
of pne or more GDF level 1 junctions, Road Elements and enclosed traffic areas

4.18
Intersection Connecting Point
data model entity for a topological junction of two or more links or end betinding a link

Nofe 1 to entry: A link stores the coordinate value of the corresponding GDFjuriction.

4.19

Intersection Cost
dafa model entity that provides the time or monetary costbetween the entrance Link and ekit Link of
Intlersection for calculating route

4.20

Intfersection Link
dafa model entity that provides the Links in the\lntersection used for determining the path through
anfintersection

4.21
Intersection Link Shape
data model entity that provides theshape of the Intersection Link for displaying a path

4.22

Intersection Name
dafa model entity that provides the name of an Intersection. An Intersection may have one or more
names corresponding t0 the direction of entering into the intersection

4.23

Junction
it lepresents a;navigable feature which is either a named GDF junction or named GDF intersection, and
that relatessamiamed navigable feature to a set of links and nodes and a place

4.24
Lapdmark
poInt, i€ or area feature that can be used to clarily the directions generated to describe a route

Note 1 to entry: It can be associated to a node or a link.

Note 2 to entry: A Landmark cannot be in the Services, Administrative Areas, or Public Transportation Feature
themes of the GDF; however a facility in which a service is located can be a landmark.

4.25
Lane
data model entity that provides the lane information such aslane direction or lane width of Road Element

4.26
Lane Shape
data model entity that provides the shape geometry of the lane

© IS0 2013 - All rights reserved 3


https://standardsiso.com/api/?name=518d8ffa24e62847876f5f8f810bb4c5

ISO/TS 17931:2013(E)

4.27

Layer

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

EXAMPLE Route guidance data can be considered as one layer.

4.28

Level
sub-set of map data resulting from classification of data of the same semantically contents based on the
level of details/density, related to the concept of different map scales

Note 1 to entry: Level 0 is considered the lowestlevel (greatest detail); higher levels are numbered level 1, level2; etc.
EXAMPLE Map display data can be organized into 6 levels representing different zoom scales.

4.29
Link
directed topological connection between two nodes, composed of an ordered segi€nce of one or mgre
segmentsjand represented by an ordered sequence of zero or more shape points

4.30
Link Cost
data mod¢l entity that provides the time or monetary cost of the Link for calculating route

4.31
Local Dy:ramic Map
a conceptuial data store which is embedded in an ITS station and Which contains topographical, positiohal
and statu$ information

4.32
Location [mage
data modgl entity that provides a background image of the Road Element and the intersection ugon
which guiance information is displayed

4.33
Map Data Background
data mod¢l entity that provides map database features for background display

4.34

Map Displl13y
application category that deals with graphical information presentation

Note 1 to eptry: Map Display is one of the six application categories.

4.35
Multilink
ordered gggregation of links which are at the same level, connected in sequence, share the same
1 claccificari g faorm of varaxs A3 n aof travnl nd narhane A4 1 DO il dny o e 1f
functional-elassificationfermof-way-direction-ef-traveland-perhapsadditional PSE-builderspeeified

characteristics, such that each link is contained in exactly one multilink

4.36

Parcel

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

Note 1 to entry: A parcel contains (at least) all nodes with positions enclosed by or located on the outline of its
coverage area plus (parts of) all links attached to these nodes.

Note 2 to entry: It can be partitioned such that the amount of data of one parcel is nearly the same as that of another.

4 © IS0 2013 - All rights reserved
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4.37
Picture File
this entity is the file of picture object

4.38
Place
named area which can be used as part of address location

4.39
Place Reference Point
dataamodel entity that

itioning
blication category that deals with the determination*gfvehicle location and map-matching

unjt of geographic space, defined by two parallels of min/maxlatitude and by two meridians of min/max
lorjgitude, that represents the coverage-area of the map data enclosed by or located on the|outline of

determination of the address description of a link or node (i.e. determination of an upwards path across

Road
GDF level 2 feature composed of one, many or no Road Elements and joining two intersections, serving
as the smallest independent unit of a road network at GDF level 2

4.48
Road Bridge and Tunnel
data model entity that provides information such as the length, height and slope of bridges and tunnels

4.49

Road Element

data model entity that is a primitive road feature. Road Element is the same as the Link except for
connecting to the Intersection

Note 1 to entry: Road Element is the same as Link.

© IS0 2013 - All rights reserved 5
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4.50
Road Element Shape
datamodel entity that provides the shape geometry of the Road Element for displaying Road and Positioning

4.51

Route Guidance

application category that deals with the generation of graphical, textual, and/or audio instructions for
following a planned route

4.52

Road Marking
data modgl entity that provides the shape of painted markings on roads such as lane markings these
may be uged for display purposes

4.53
Road Section
data mod¢l entity that is represented by an ordered sequence of one or more Road Element

4.54
Road Signage
data mod¢l entity that provides the detailed text of the road signage on the.Road Element

Note 1 to gntry: Route Guidance is one of the six application categories elements and joining two intersectigns,
serving as the smallest independent unit of a road network at GDF level 2.

4.55
Route Plgnning
application category that deals with the determination of rottes between specified points

Note 1 to eptry: Route Planning is one of the six application categories.

4.56

Segment
straight s¢ction of a link connecting either twe;successive shape points, or a shape point and a node| or
two nodeg in case the link does not contaimrshape points

4,57

Service
data modg¢l entity for a commerciabactivity of interest to travelers as a destination and/or orientatjon
that is asspciated with Road Elemeént(s), by which it can be accessed, and place(s)

Note 1 to eptry: Service is further described by attributes including (at least) name and type; it can be associafed
with other|services by parent/child relationships (many to many).

Note 2 to eptry: Seryice is used synonymously with POI within the logical data model.

4.58
Service apd POI Information Access

a llcatlo cAtaanru that daale wiith tho nravician af POl infarmatinn tatho navigation annlicatinny
Heate S oy triae Gl S W+ PV SO0 o - HH eI R+totRe- B Sao R pprication

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

4.59
Service and POI Reference Point
data model entity that provides a representative point of a Service and POI

4.60

Shape point

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

6 © IS0 2013 - All rights reserved
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4.61
Special Route

data model entity that provides the pre-determined route such as scenic route or highway route

4.62
Street Address
data model entity that provides the geocoded Street Address of the Road Element

4.63
Symbol

it represents an icon associatedwith a cartogranhic feature
r L=} r

4.64

Topological Road Network

dafa model package that is composed of Road Element, Intersection, Link Cost, Intersection Cq
Reptriction, Special Route and Detailed Special Route

4.45

Trpffic Location

dafa model entity that contains an external reference (e.g. VICS or RDS-TMC€) and islinked to e
or Road entities

4.66

Trpffic Restriction

dafa model entity that provides the traffic restrictions su€h ds one way or turn restrictiong
calculation purposes

4.67
Transportation element
any feature from the Roads and Ferries feature-theme of the GDF

5 | UML Expressions for diagrams

Thijis Technical Specification uses UML to express specific circumstances; the graphical ele
us¢d to express specific constraints and structural relationships. A full definition can bd
ISQ/IEC 19501:2005. Howeversashort introduction of elements is given in Annex B.

6 | Symbols (and abbreviated terms)
ADAS AdvancedDtiver Assistance System

BSA  Basic setof applications

DB Database

st, Traffic

ther place

for route

ments are
found in

GD[FC~ ‘Geographic Data File

ITS Intelligent Transport System
LDM Local Dynamic Map

LDO Logical Data Organization
POI  Point of Interest

PSF  Physical Storage Format

© IS0 2013 - All rights reserved
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7 Requirements

7.1 Introduction

This Technical Specification defines application requirements and functional requirements.

7.2 Application Requirements

This Technical Specification supports Basic set of applications of Cooperative systems, Driving support

services, and n;lvig:\finn services

Basic set
defined in
support s¢

7.3 Fun

7.3.1 Oy

Six functi
and Addrq

this technlical specification.

732 M

7.3.2.1
The Map

display m
display (s

7.3.2.2

An applic:;]ftion may display Points Features, Lines Features, Areas Features, Cartographic Textand Symb

for a speci
names for

The Map [
specified §
to suppor

bf applications of Cooperative systems are defined in Annex C. Driving support services
Annex D. Relationship between Basic set of applications of Cooperative systems and Priv
brvices are defined in Annex F.

ctional Requirements

rerview

ns (Map Display, Positioning, Route Planning, Route Guidance, Sexvice/POI Information Acc
pss Location) are the same as ISO/TS 20452:2007. The other fanctions are newly defined

Ap Display

General Description

Display function is used to display a map efia specified geographic area. An application 1
hps to the end-user. The application may also accept end-user input that references the ny
ich as from a point and click device).

Functional Description

ied geographic area. This‘may include roads, physical features, administrative boundaries, 3
all of these. Text and symbols can be positioned on a display to annotate this map.

isplay function prevides cartographic data that can be used to display a map of any applicat
rbitrarily-oriented rectangle in the database. The data consist of the following database entit
a variety ofdnap drawing styles: Cartographic Features, Cartographic Text and Symbols.

The applid

scrolled.

of detail (;&a map.display based on the zoom level. The application may allow the map to be rotated 3

map out tp dlevel where data are available. The application may allow the end-user to access additio

ation mayjallow the map to be zoomed in or out. The application may display different lev

heén scrolling, if detailed data are not available, the application may automatically zoom f{

hre
ng

PSS
by

\ay
ap

ols
nd

on
ies

els
nd
he

nhal

information by selecting objects on the display. The application may display multiple windows.

Generatin

g map images and managing displays are beyond the scope of this function.

To facilitate data access speed, this application groups cartographic data into levels. The higher levels contain
only the more significant cartographic features. The set of cartographic data is also selectable by level.

7.3.2.3 Requirements for Data model

Map Displ

ay provides the following methods of accessing data:

— R-1. via the Cartographic Features, Cartographic Text and Symbols for an application-specified
rectangle, level and Feature type;
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https://standardsiso.com/api/?name=518d8ffa24e62847876f5f8f810bb4c5

ISO/TS 17931:2013(E)

— R-2.via the coordinates for application-specified Cartographic Features;

— R-3. via attributes for Cartographic Features, such as: feature type, name, and functional
classification;

— R-4. via the complete or partial Cartographic Features associated with application-specified
Transportation Elements;

— R-5.viathe area (size) of an application-specified Area Feature;

— R-6. via the ability to retrieve additional information for Point, Line and Area Features which are
assoclated with Cartographic Features which may have been selected from the displayed map;

—| R-7.via the Cartographic Text associated with a Cartographic Feature;
—| R-8.via the Symbol associated with a Cartographic Feature;

—| R-9.viareturning the Cartographic Features and Cartographic Text in “draw*order”. For ¢xample, if
water is drawn before bridges, water features should be returned before-bridge features

—| R-10. When no map data are available for an area requested by g function, the funftion may
distinguish between the case of “off the map” and the case of “ne‘data at this location at this level”.

—| R-11. The API shall allow a pre-fetch area of interest to be specified by a rectangle and application
specified level for retrieving Map Display data.

— | R-12. display a map at the current location of the navigation system;
—| R-13. display a marker on the map indicating the @mavigation system'’s current location;

—| R-14. scroll the displayed map as the navigation system moves, maintaining the position of the
marker indicating the navigation system's'current location;

—| R-15. display a map at any location sélected by the end-user. The end-user may specify the location
as an address, an intersection, a service, or by cursor position on the display;

—| R-16. provide latitude and longitude, street address, and other information for a point inglicated by
the cursor on the display;

—| R-17. highlight a route©n-the display;
—| R-18. highlight the peint on a displayed map of a particular routing maneuver.

— | R-19. Severaldeyels of data are required for cartographic data, corresponding to differentjmap scale
ranges. At the'higher levels, the drawing detail for line features and area features is genefalized.

—| R-20. Access is required for data from all GDF Feature Themes, as well as attributes and donditions.

—| R21. Map display data shall be organized into Parcels.

— “R-ZZ In order to allow easy identification of Parcels, Parcels shall be rectangular.
— R-23. Links crossing Parcel boundaries shall be cut at the Parcel boundary.

— R-24.In order to minimize the number of Parcels accessed, any link crossing into a parcel, with or
without a node or intermediate point in that Parcel, shall be represented in that parcel.

7.3.3 Positioning

7.3.3.1 General Description

The Positioning function is used to determine vehicle location, for example latitude and longitude of a road
network entity and for Map Matching. Map Matching is the method of determining where the navigation

© IS0 2013 - All rights reserved 9
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system has moved in the road network based on the navigation system’s previous location and data about
the navigation system’s motion from external inputs. It corrects the geo-localization on the routes.

7.3.3.2 Functional Description

“Positioning” seeks a position and orientation of a navigation system relative to the transportation
network with respect to the map data representing the real world. An application may dynamically
determine the navigation system’s current position while the navigation system is in motion. Map
Matching can continue “in the background” even while other functions are being performed so the
navigation system always “knows where it is”, with an accuracy depending on the map-matching. Map
Matching

7.3.3.3

For the py

10

R-25.

R-26.
conng

R-27.
applic
R-28.
theme

R-29.
withi

R-30.
Direc

R-31.
speci

R-32.

referg
maint
curre

R-33.

R-34.
apprd

R-35.

hlgorithms are beyond the scope of this Technical Specification.

Requirements for Data model

rpose of positioning, the following functions shall be provided:

cted Features in the Roads and Ferries theme;

the set of topologically connected Features in the Roads and Ferries Theme connected to
ation specified Feature in the Roads and Ferries theme;

a single set of coordinates for an application-specified Line Feature in the Roads and FerH
e and application-specified percentage of the distance along the Feature;

the set of Features, Edges, Nodes and/or Intermediate Points in the Roads and Ferries the
h an application-specified rectangle;

positioning related Attributes, Conditions*and Relationships (i.e. Prohibited Manoeuvy
Fion of Traffic Flow) for an application-specified Feature in the Roads and Ferries theme;

the entry and exit angles for the setof Transportation Elements connected to an applicati
ied Intersection or Junction;

The specification shall support a single, world-wide, latitude/longitude-based coordin
nce system. The International Terrestrial Reference Frame (ITRF) is chosen because it
ained by an internatienal’body. It is considered equivalent to WGS84 because the two syste
htly have less thandm’difference;

pnly one coordinate system can be used in a single piece of storage media;

when an application tracks progress along the route and provides maneuver instructiong
priate points to the end-user;

wheén ‘an application determines whether the navigation system has left the planned route

Lhe set of Edges, Nodes and /or Intermediate Points for an application-specified Feature or sef

h single set of coordinates for an application-specified Point Feature in the Rogds and Ferries theine;

of

an

ies

me

pn-

hte
is
Ims

at

R-36.

when an application calculates a route to the requested destination irom the navigat

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;

on

R-40. when an application displays a map around a location relative to the navigation system’s
current position;

R-41. Positioning may receive planned route information from the Route Planning application for
use in Map Matching.
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7.3.4 Route Planning

7.3.4.1 General Description

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

7.3.4.2 Functional Description

ISO/TS 17931

R-42. Only access to the lowest level of data is required.
R-43. Only access to the data represented in the Roads and Ferries theme is required.

R-44. Positioning data shall be organized into parcels.

:2013(E)

R-45. In order to minimize the number of parcels accessed, any link crossing into a parcel, with or

without a node or intermediate point in that parcel, shall be represented in that parcel.

R-46. In order to allow fast spatial access to parcels, parcels shall be accessed by their
rectangles. The shapes of parcels on the lowest level shall not overlap.

bounding

hnother.

Najigationapplicationsmay calculateroutesbased onattributesofthetransportation network. Applications

» o«

mdy allow end-users to specify criteria for the route such as “shortest distance”, “no highways”, etc. As

ahb

po

asic operation, a user indicates a departure position, which.&ould be the navigation systenj’s current
Sition, and selects a destination (place to go) and possiblyyone or more waypoints. A suitablle route is

thgn calculated. Routing is not limited to automobile transportation only. This function supports routing

vigd any mode represented in the database. This may include rail and water ferries, taxis, and r
ac(

Thi route calculation algorithms are outside thewscope of this functional description.

To

be
ap

7.3.4.3 Requirements for Data model

The Route Planning applicatien provides the following methods of accessing data that can be used fi

©lI

plication. The functions specifiedin‘the requirements below allow selection by level.

R-47. via the seteffopologically connected Links for an application-specified Link at an aj
specified levelk

connected Transportation Elements, such as: Node Coordinates (of the bounding Nodes
Measured Length, Functional Road Class, Number Of Lanes, Average Speed, Divided Roa
Form Of Way, as well as access characteristics, Conditions, and other Relationships;

putes only

essible by bicycle or foot. Other forms of public tranSportation may be considered in the futulre.

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). ]

'hese may

aggregated. Correspondences betweéen features at different levels shall be made available to the

br routing:

plication-

f a Link),
Element,

R-48. viatgouting-related Attributes for an application-specified Transportation Elemer]; or set of

R-49. via navigation attributes for Roads and Intersections;

R-50.via corresponding Link for an application-specified Link at an application-specified different level;

R-51. via a set of topologically connected GDF Roads for an application specified GDF Road at an

application specified level at certain levels to be determined;

R-52. via a set of GDF Road Elements and GDF Junctions, which comprise a GDF Road or GDF

Intersection;

R-53. via the GDF Road or GDF Intersection for an application-specified GDF Road E
GDF Junction;
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R-54. via the corresponding entity representing a GDF Junction or Intersection for an application-
specified entity representing a GDF Junction or Intersection at an application-specified different level;

R-55. via effective time or date periods for turn, travel, or other Conditions;

R-56. via location references which are stored in the database for an application-specified set of
Transportation 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-specifjed
Intersection or Junction;

R-59. [via historic and forecast traffic conditions, incidents, and events information for.a specifjed
Transportation Element or set of Transportation Elements;

R-60.[via a DAL capable of providing transparent access to static and dynamic traffic informatior]. It
shall not preclude or require the integration of dynamic traffic information frém external systems;

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

R-62.|The Route Planning application accepts other informationd{rom the Positioning applicat{on
when|calculating a route to the requested destination from the navigation system’s current positipn.

R-63.[lhe Route Planning application provides information abeut the planned route to the Positioning
applidation 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 Rofite
Guiddnce application for generating driving instructions.

R-65.[The Route Planning application providessinformation about the planned route to the Servites
and POI Information Access application far geographic selection of services with proximity to the
plannjed route.

R-66.|The Route Planning application accepts input from the Services and POI Information Accgss
and Address Location applicatioiswhen determining end-points or way-points for a route.

R-67.|The Route Planning application provides information about the planned route to the Map
Display Application when. indicating the course of the planned route on the graphical map displdy.

R-68.[0nly access to the'data represented in the Roads and Ferries theme is required. Enclosed traffic
areas|shall be represented by links and nodes.

R-69.[The shape of a parcel on a given level shall be contained in the shape of exactly one parcel 4t a
highef level.“The shapes of parcels on the same level shall not overlap.

R-70. Féryroute planning data, references to parcels on the same level and on the level(s) above gnd
beloware required.

R-71. In order to have optimally filled parcels, parcels may have different coverage sizes.

R-72. For route planning data, no intermediate points are required for the representation of links. A
representation of turn angles, link length and the link cost are required.

R-73. There is no requirement to create an additional node where a link crosses a parcel boundary.

R-74. For route planning data, links crossing a parcel boundary should be stored as a whole in those
parcels where they are connected to other links in the same parcel.

R-75. In order to have fast access to parcels, parcels shall be accessed by their bounding rectangles.
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— R-76. A separate computation is required to find nodes or links in the network data corresponding
to origin, intermediate and destination points. The manner in which the nodes or links are found is

outside the scope of this Technical Specification.
7.3.5 Route Guidance

7.3.5.1 General Description

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

7.3.5.2 Functional Description

The Route Guidance function generates step-by-step instructions for following' a3 rou
indtructions may include compass heading, distance, road names, sign text, landmarks, a
mqtion images. These instructions may also include maneuver details such as garn’angle, m
road name changes. Route Guidance may be given using text, voice or graphics:

7.3.5.3 Requirements for Data model
Ropute Guidance provides the following methods of accessing data used’for guidance of a rout

—| R-77. via guidance-relevant features and relationship$  related to an application
Transportation Element, or set of Transportation Eleménts, such as: intersecting Road|
Signpost Information, Conditions and Landmarks along the Transportation Element;

—| R-78. via guidance attributes for an application*specified Transportation Element,
Transportation Elements, such as: Road Names;d:ength, Direction Of Traffic Flow, and Forn

—| R-79.via indicating whether an applicationsspecified Junction is a part or all of an Interse(

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

—| R-81. via connected Transportation Elements for an application-specified Junction;

—| R-82. via connected Transportation Elements for an application-specified Intersection
not part of that Intersection, such as the set of Road Elements connected to a Roundabout]

—| R-83. via component Transportation Elements of an application-specified Intersection, s
set of Road Elements and Junctions which make up a roundabout;

—| R-84. via data-about the transition from an application-specified Link to an application
series of egnnected Links, such as: the existence of a tollbooth or gate;

—| R-85%via node and Intermediate Point positions for Line Features to support displaying
“atrows” for route guidance;

te. These
hd still or
brges, and

he

-specified
Elements,
or set of
h Of Way;
rtion;

or part of

which are

uch as the

-specified

maneuver

in e VWd > b 1 1 i £ =l L. L . e > i s £ P | 21
-_— N~00. Vid Cdl LUgl dplllL Udlid 101 UIE LIre reucurces LUlll[Jl lblllg dll ITILEI SECLLIUIT 10T LUIIE U
intersection schematics;

ivation of

— R-87. via entry and exit angles for the set of Transportation Elements connected to an application-

specified Intersection or Junction;

— R-88. via phonetic strings in an application-specified language for pronunciation of any named

entity in the database;

— R-89.via phonetic strings in an application-specified language for commonly used guidance words;

— R-90. via digitized pronunciation data in an application-specified language for comm
guidance words;
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— R-91. via API allowing a prefect area of interest specified by a rectangle for retrieving Route
Guidance data;

— R-92.viaimage data for optional picture guidance.

— R-93. provide guidance while the navigation system is in motion, based on a calculated route and
map matching;

— R-94. track progress along the route and provide maneuver instructions at appropriate points to
the end-user.

— R-95.Route Guidance data shall be organized into Parcels.
— R-96.[n order to allow fast access to Parcels, Parcels shall be accessed by their bounding re¢tangles.

— R-97.In order to have optimally filled Parcels, Parcels may have different coverage area sizes.
7.3.6 Sdrvice/POI Information Access

7.3.6.1 (eneral Description

The Servige 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 travellgrs.
Services afre single point or arealocations thatare typically known bydiame rather than address. Serviges
include trpveller-related commercial services such as hotels, restaurants, and gas stations. Serviges
also inclugle locations or points of interest to travellers, such as national parks, monuments, and toutist
attractions. Services can be categorized by type (e.g. airport, city centre, hotel) and may carry a variety
of other attribute information (e.g. rating, cuisine type, credit cards accepted).

Typically, third party organizations, such as tourist or-motoring organizations, can offer a rich content
of travelldr information which may be of interest to.the user. This type of service information is called
Third Parfy Data (TPD). The amount of service information supplied by Third Parties may vary and may
consist of|jcomprehensive Service data, including locational aspects and a linkage to the road netwdrk.
Some TPDmay originate from a party whichrthas imposed proprietary restrictions on the use of the ddta.
Thisisasyibsetreferred to as Branded Third/Party Data (BTPD) which imposes additional requirements.

7.3.6.2 Functional Description

Anapplicdtion may provide Seryicé data to the end-user. Also, an application may allow the use of Serviges
in Addresp Location, Route‘Planning, and Map Display. An application may provide information abput
Services, Including Third-Party Data (TPD). The Services may be selectable by types, geographic ar¢as
(e.g. within a rectangle’orwithin distance of a point), places (e.g. Administrative Areas, Districts, Pogtal
Areas), Service attributes, or whether the Service is associated with TPD. Services may be associated
with Road Elements/or other components of the Transportation Network based on their location. This
provides 4 location on a road element which gives access to a Service.

Additionally, searches for Services may be qualified by an application-specified partial or full spelling
match to the beginning of the Service type, attribute, name, or to any individual word within the type,
attribute or name.

Services may be associated with each other. A primary Service is called a parent. A parent Service may
have many secondary Services called child Services. A child Service may also have many parent Services.
One example of how this relationship is used is in the definition of an Airport Service that has multiple
Parking Lots. In this case, the Airport is designated as the parent Service and the Parking Lots are
designated as children of that parent.

A Service may be associated with multiple places. For example, the Dallas/Fort Worth Airport is
physically located in Arlington and Grapevine. It is also logically associated with Dallas and Fort Worth.
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Service and POI Information Access shall support different entry orders by means of appropriate data
structures. Typically, a hierarchical top-down entry order may be used. However, permutations thereof
shall also be supported, e.g. POl brand name first.

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.

7.3.6.3 Requirements for Data model

. . .
Servicedatammay beaccessed by the fottowing mrethods:

—| R-98. via Service attribute data for an application-specified Service (to the extent they eiist in the
database) for example: name, address, phone number, chain, facility type, and days and|times the
Service is open;

—| R-99.via the coordinates of an application-specified Service;

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

— | R-104. via the set of Services where an application-specified partial or full spelling matches the
beginning of the Service name;

7.3.7 Address Location

7.3.7.1 General Description

Thiis function is used to access data that are used to determine positions, both on the earth and in the
mdp data representation of the earth.

7.3.7.2 Functional Description

Address Location is.the determination of a location based on information describing or naming the
lodation. An application may determine locations based on various types of information. Fof example,
this informatiomcan be an address or cross-streets. There are also two basic methods of addresjs location:

—| Geocoding: determiningalinkoranode, orapolygon orrepresentative pointbyitsaddress d¢scription.

—| Reverse geocoding: determining an address description of a link or node or representative point or area.

Endusers or app]ira‘l’innc may not know the rnmp]nfn cpor‘if‘ir:\finn of alocation For nvamp]n they may
not know the complete address and administrative area, or they may not know whether a street is a
“street” or an “avenue”. They may need to search the database based on the information they do know,
and examine a set of locations matching their criteria.

Address Location may support different entry orders by means of appropriate data structures. Typically,
a hierarchical top-down entry order may be used. However, permutations thereof shall be supported
(e.g. street name first).

Address Location may support extensions to the search criteria when no match is found. The user may
demand an expanded search area (e.g. areas close to the specified place(s) or spelling tolerance for
similarly pronounced/written names).
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7.3.7.3 Requirements for Data model

— R-105. Address Location is the determination of a location based on information describing or
naming the location.

— R-106. An application may determine locations based on various types of information. For example,
this information can be an address or cross-streets.

— R-107. There are also two basic methods of address location.

. .
7.3.8 Drbdngsupport

7.3.8.1 (eneral Description

The Driving Support function is used to provide information for supporting safe driving,

7.3.8.2 Requirements for Data model

— R-108, Provide the driver with the attention information on intersection and\road.

— R-109 Provide the driver with the Road Signage information on intersection and road.
— R-110} Provide the driver with detailed road segment informationéaround the vehicle.
EXAMPLE Lane, Lane Shape, Surface shape of Intersection, and Surface shape of Link.

— R-111} The location reference for cooperating to external system shall be defined.

— R-112] The data for Driving support services shall keep'the coverage, accuracy, and freshness.

7.3.9 Update

— R-113] Updating data of each record shall be possible (addition, correction, and deletion).
— R-114} The addition of the new data eritity in the future shall be possible.

— R-115] Data structure shall receive'the minimum influence by updates.

— R-116] Updating intersection information shall be possible by the boundary.

— R-117] Updating protocels’and data structures shall be achieved by ISO 24099.

7.3.10 Syjstem Perforimance
— R-118] Data structure shall be possible to suit ISO 17267 API for car navigation system.

— R-119} Data‘structure shall be possible to select both Relational DB and Navigable DB.

8 Logical Data Model
8.1 Overall Model

8.1.1 General

The overall model as shown in Figure 1 presents the relation between the following data model entities.
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This overall model is based on ISO/TS 20452. It consists of the following packages:
— Map

— Transportation

— Cartographic
— Address Location

— Service/POI

—| Dynamic Traffic Information

Fi

[

dure 1 illustrates Overall Model.

Dynamic Traffic
Information

- !

I
I
I
I
I
I
. I
T >~ Transportation |
T |
A _- A |
I _- I I
I - I
4 — |
I
Service/POl Address !

Location

Figure 1 — Overall Model

In | the following section, extensionally-defined entities are shown “Transportation |package”,

"«

“Cqrtographic package”, “Service/POI package” and “Address Location package”.
8.2 Transpertation

8.2.1 , Overview

Transportation is reconstructed to support Cooperative ITS

Transportation consists of Road data, Topological Road Network and Guidance.
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Transportation

Road data Topological Road
_____ Network
N

N
N\ ]
N
N Guidance ‘
N
Figure 2 — Transportation
8.2.2 R¢ad data
8.2.2.1 OQverview
Road datq are set up as the independent entity.
Road datq consists of Road Section, Road Element, Intersection*Connection Point, Intersection, Rgad
Element $hape, Intersection Link, Intersection Link ShapeyLane, Lane Shape, Road Marking, Raad
Structure|Change Point and Advisory Point.
Figure 3 illustrates Road data.
18
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Road data

Road data
+Road ID:

|

Road Section

+Road Section ID:

Y

v Y
Road Element Intersection
+Link ID: +Intersection ID:
I <> < ? Intersection Connection Point f >
| +Intersection Connection Point ID: |
Lane
+Lane ID:
Road Element Shape
+Link ID:
Lane Shape
+Lane ID:

¥

N

Intersection Lin

+Intersection Link

ID:

J

Intersection Link S

hape

+Intersection Link

ID:

Advisory Point

Road Structure Change Point

Road Marking

+AdvisoryPoint ID:

+Structure ID:

+Road Marking ID:

=<}
R

[e¢]
RC)

Ro|
Ro|
Ea

.2.2 Road data

.2.2.1 Definitionof Road data

Figure 3 — Road data

hd data are areot entity of the Road.

nd objectiis a passable area which is called a street / road etc in specific parcel area.

h Road object is separated and/or divided into the road section objects.

8.2.2.2.2 Data elements of Road data

Data elements of Road data are described in Table 1.

©lI
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Table 1 — Data elements of Road data

Data Element / Attribute Note
Road ID reference key
number of Road Section
Road class
Road Route Number it is set by road operator
Road identifier code it is set by road operator
8.2.2.3 Road Section
8.2.2.3.1 | Definition of Road Section
Road Sectfion is a part of the street is composed of the road element and the intersection,
Road Sectjion is expressed by intersection - road element - intersection (or end ofread element).
Start and pnd of Road Section are intersections.
If road is ¢xpressed by double Line, each line is defined by each Road Section.
Road Sectfion ID is set as an entity identifier.
Road Sectfion entity has the Road Section information.
The Road|Section does not include the same Road Element-({ink) that is used for other road sectior] in
the same level.
NOTE Expression of the road by road section is thé\same as used the multi-link of TS20452, except the
intersection part. Then road is changed from double dine (simple link) to single line (complex link), it sets fhe
merge intersection on the changing point and twa road sections are set. One is to define the road section A gnd
the other ig to define the road section B. Double lined road section in the lower level can aggregate the single line

road sectid

8.2.2.3.2

n in the upper level.

Road Section B

——@__ —

Road Section A

Figure 4 — Road Section

Ddta elements of Road Section

Data elem

20

mtsof Road-Sectiomaredescribed i Table2:
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Data Element / Attribute Note

Road ID

Road Section ID reference key

Road Route Number

Road identifier code

number of Intersection in this road section

StqrrImtersection 1D

en

d Intersection ID

ex

mation

sting Link flag corresponding to traffic infor- it corresponds to ITS-RSU, VICS / RDS/TMS

To

pl road flag

8.4.2.4 Road Element (Link)

8.4.2.4.1 Definition of Road Element (Link)

Ro|

nd Element (Link) is composed of two Intersection Connectien Point that are in each intey

the¢ road section.

Ro|
Th

ad Element has the road element information and attributes for the shape information.

e start and end of Road Element are an Intersection’Connection Point at intersection.

Link ID is set as an entity identifier.

Ro|
Sh

hd Element also has an attributes for thelane information.

hpe information of link expresses the,road by line (polyline) and/or surface (polygon).

However surface shape informationof link is optional.

Link ID must be unique in thesystem.

Th
Po

Th

E same road element (1ink) in the differentlevel which is composed of the same Intersection C
nt must set the samelink ID.

e purpose thatRoad Element (Link) does not contain the Intersection, Linkis tobe used fornewa

8.2.2.4.2 .Data elements of Road Element (link)

Dal

[:a elethents of Road Element (link) are described in Table 3.

section of

onnecting

pplication.

Table 3 — Road Element (link)

Data Element / Attribute Note
Road Section ID
Link Connection order it intents to store link order
Link ID reference key

start Intersection ID

One-way Information

Investigation Information

La

ne information flag

©lI
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Table 3 (continued)

Data Element / Attribute

Note

Road Bridge and Tunnel Point flag

Has this link a Road Bridge and Tunnel objects

start Intersection Connecting Point ID

end Intersection Connecting Point ID

Upper leve

1 Existence flag

Upper leve

1 Link ID

Link Type[code

Road functional code

Slope infoymation

Ascent/ descent/ flat

Adjacent intersection Link flag

Street Narhe Existence flag

Street Add

ress Existence flag

Road nam¢ Existence flag

Road width(normal direction)

the mean value

Road width(opposite direction)

number of]

Road Signage

Stop sign ¢

xistence flag (start / end side)

Speed Lim|

its

number of]

Traffic sign except with in resection

for pedestrian’crossing / crosswalk

Pass-throygh flag

On-the-sty

eet parking lot flag

8.2.2.5

8.2.2.5.1

The Inters
of otherr

The Inters

ntersection Connection Point

ad element at intersection.

for defining Intersection-hink.

Intersecti

The locati
the conne

Definition of Intersection.Connection Point

pn Connectijon Point ID is set as an entity identifier.

ection Connection Point-is.a point where the link connects with the intersection link or linnks

ection Connection.Peint is the start point and the end point of shape of the links. Also itis uged

pn of the'Intersection Connection Point is set to the position where the expression that shows
ction 0f the shape of the link and the shape of the intersection link are appropriate.

When th

tocationm of the Intersectiom Conmection Point s different suchasaggregated poimt i the

upper level and two or more points in the intersection, different Intersection Connection Point ID is
given to each point.

Intersection Connection Point has the information on some attributes.

22
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When the connection of the roads disappears in the upper level, the Intersection Connecting Point is not
set in the upper level.

NOTE The location of Intersection Connection Point; 1) to show the road shape in a single-line, it shall be
defined in the centre of the intersection. 2) To show the road shape in double-lines, it shall be defined at the entrance
point of the intersection or connection point of other link. When there are two or more Intersection Connecting
Points in the intersection, each Intersection Connecting Point is given different Intersection Connecting Point
ID. Also when they are aggregated in the upper level, different Intersection Connecting Point ID is given to each
Intersection Connecting Point.

SZ[E.Z_IMMWM_ENM—
Dafa elements of Intersection Connection Point are described in Table 4.

Table 4 — Data elements of Intersection Connection Point

Data Element / Attribute Note

Intersection Connection Point ID Reference key

Intersection ID

Coprdinates of Intersection Connection Point

Offset from Intersection reference

Intersection Connection Point Type normal, boundaty)

number of Connected Link

8.2.2.6 Intersection

8.2.2.6.1 Definition of Intersection

The Intersection is a connecting place in foad sections. Also dead end of road and dividing / margining
pojnt of roads is defined as intersection,

Infersection ID is set as an entity identifier.

Intlersection relates the attribute information and the shape information of the intersection.
Onje or more Intersection\Connecting Point exists in the intersection.

Thi reference location-of the intersection;

1) | When therélis‘an Intersection Connecting Point in the intersection, a location of the intefsection is
the same asthe location of Intersection Connecting Point.

2) | Whenthere are some Intersection Connecting Points in the intersection, a location of intersection is
the same as the location of aggregated Intersection Connecting Point in the upper level.

The ID and the position of the intersection do not change in the upper Ievel.

A new intersection in the upper level cannot be defined by aggregating intersections in the lower level.
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The shape information of the intersection is shown in a point and surface shape. The point is shown at
the location of intersection, and the surface shape is optional.

NOTE When the Intersection Connecting Point is not set at the upper level, the intersection is not set in
the upper level. When the links / Intersection Connecting Points are aggregated in the upper level, the location
of the aggregated Intersection Connecting Point in upper level is set at the location of the intersection in lower
level. Because neither the location nor the ID of the intersection is changed between the levels, the identity of the
intersection is secured in intersection ID. When the Intersection Connecting Point of neighbourhood is set as a
separate intersection in the lower level, it is not possible to aggregate it into an intersection by the upper level.
When two or more Intersection Connecting Points are aggregated into an Intersection Connecting Point by the
upper level, it shall be defined from the lowest level as the same intersection.

8.2.2.6.2 | Data elements of Intersection

Data elemjents of Intersection are described in Table 5.

Table 5 — Data elements of Intersection

Data Element / Attribute Note

Intersecti¢n ID Reference key

number offIntersection Connecting Point in the
Intersectign

Intersectigpn Connecting Point ID list

Type of Intersection normal, boundary, runabout, plaza, marge

reference foordinates of the Intersection

Boundary(flag

Boundary|Intersection type parent/child

number oflconnected Link

coverage df Upper level

Traffic sighal flag

8.2.2.7 Road Element Shape

8.2.2.7.1 | Definition of Road-Element Shape

Road Elenpent Shape is described by the polyline in the central line of Road Element.

The beginning point of Road Element Shape is defined by an Intersection Connection Point, and it is et
as the shape point inférmation on the order of appearance of shape data.

The endimg point of Road Element Shape is adjusted to the position of the adjacent Intersectjon
Connecting Point. The ending point of the last shape point is the location of the adjacent Intersect]on
Connecting Point.

Link ID is used as an entity identifier.

Because the Road Element does not include the intersection link, Road Element Shape does not include
the shape of the intersection link.

Road Element Shape has three dimensional data. However, the altitude is set by optional entity.

8.2.2.7.2 Data elements of Road Element Shape

Data elements of Road Element Shape are described in Table 6.
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Table 6 — Data elements of Road Element Shape

Data Element / Attribute Note

Ro

ad Section ID

Link Connection order

Link ID

start Intersection Connection Point coordinates

number of Shape point

copraimates Offsetriist Potytimedata

X goordinates offset

Y ¢oordinates offset

Rdad Structure Change Point ID if it exists on this offset
Advisory Point ID if it exists on this offset
8.2.2.8 Intersection Link

.2.2.8.1 Definition of Intersection Link

Th

Infersection Link ID is set as an entity identifier.

In

NO|
rou

Copnecting Point when the shape of intersection-link is a straight line, the intersection link shape is §

be

8.2

Daka elements of Intersection Link are described in Table 7.

is entity is set as the link between Intersection ConnectingPoints at the intersection.

ersection Link Shape is optional part of this entity

TE This entity is used for expressing a path of a right-turn, left-turn, go-straight, U-tur

pptional. It does not have the altitude information. Rule of the intersection link ID is the same as thg

.2.8.2 Data elements of Intersection Link

Table 7 — Data elements of Intersection Link

n, and the

ndabout way at the intersection. Because its-shape can be shown by using the position of the Intersection

issumed to
t of link ID.

Data Elentent / Attribute Note

In

ersection ID

In

ersection LinkID Reference key

std

rt InterSeetion Connecting Point ID

en

d Intersection Connecting Point ID

LinKType code

length of intersection Link

average traveling time

Offset from Intersection coordinates

8.2.2.9 Intersection Link Shape

8.2.2.9.1 Definition of Intersection Link Shape

Th

Iti

©lI

is entity is optional part of intersection link.

s the shape information of the intersection link.
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Nonlinear shape of the intersection link is necessary so that this entity is set.

NOTE

8.2.2.9.2 Data elements of Intersection Link Shape

Data elements of Intersection Link Shape are described in Table 8.

This shape information is the same definition as Road Element Shape.

= = Cl
—Table- 8—Dataetenrent of Intersection tink-Strape

Data Element / Attribute

Intersecti

nID

Intersecti

n Link ID

start Inter

section Connecting Point ID

end Inters

pction Connecting Point ID

Offset froy

h Intersection coordinates

start Inten

section Connecting Point coordinates

Shape point offset list

X coording

tes offset

Y coording

tes offset

8.2.2.10

8.2.2.10.1
This entit

Lane infot
of lane.

.ane

Definition of Lane

y is as optional part of Road Element at the lowest level.

mation is used when the new application needs detailed information and shape informat{on

Road Elenjent consists of one or morfe serial Lane sections for treating the Lane data. When Road Element

has bidirg
points wh
of passing
in Lane s¢

Figure 5 i

ction.

lustrates Lsane structure.

ctional Lane, different'Lane section must be set up. Lane section is a portion between the
ere the number of the lane changes. Lane sections are put in order according to the directjon
. Lane section consists of one or more parallel Lanes. Lane data are set up from left-hand sjde
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Figure 5 — Lane structure
8.2.2.10.2 Data elements of Lane
Dafa elements of Lane are described in Table 9.
Table 9 — Data elements of Lane
Data Element / Attribute Note
Rdad section ID
Link ID
Order/ Reverse of traffic flow of Road Element
La|ne section ID Order number is available
Lalne section attributes number of Lane,
Lalne position in same Lane section Lane position from left-hand side is defined
Lahe ID
stdrt Lane point ID
end Lane point ID
Lajne usage typé Normal, Bus, HOV, reversible
Dikection oftravel at lane end sharp left, left, slight left, straight, slight right, righf, sharp
right, u-turn
8.4.241 Lane Shape

8.2.2.11.1 Definition of Lane Shape

This entity is as optional part of lane.

Lane shape provides shape data of each lane in road element.
Lane Shape consists of one or more serial Shape data.

Shape data are defined by the polyline in the central line of each lane.
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Shape data are composed of Lane point and Lane edge. Lane point is the starting / ending point of Lane

edge. Lane edge is defined by polyline. Lane point is defined at starting / ending point of Lane a
changing point of attributes of Lane edge.

8.2.2.11.2 Data elements of Lane Shape

Data elements of Lane Shape are described in Table 10.

Table 10 — Data elements of Lane Shape

nd

Data Element / Attribute Note

Road section ID

Link ID

Lane sectipn ID

Lane positfion in same Lane section Lane position of most left-hand side is defihed

Lane ID

number off Lane edge

Lane edge|List

Lane edge|ID

Lane edgelattributes Length of Lane edge,

start Lane|point ID and coordinates

end Lane point ID and coordinates

Adjoining Lane moving availability

number of{shape point

Shape poinpt Offset List

X coordinates offset

Y coordinates offset

8.2.2.12 Road Marking

8.2.2.12.1 Definition of Road-Marking

This entity provides the shap€ of painted markings on roads such as lane markings these may be us
for display purposes.

This entity is optional’part of Road Element and Intersection in the lowest level.

Road Marking ID3s set as an entity identifier.

ed

The sideline®froad, laneline, centre line, stop line, pedestrian crossing, and tram traffic beltare assum

ed.

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

NOTE Road Marking is related to surface shape of link and intersection. Not all the Road Marking informat
is maintained now. It expects that surface shape and Road Marking shall be provided by the public sector.

8.2.2.12.2 Data elements of Road Marking

Data elements of Road Marking are described in Table 11.

ion
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Table 11 — Data elements of Road Marking

Data Element / Attribute Note
Road Section ID

Link ID reference key

Intersection ID reference key

Road Marking ID

Road Marking type code

pajTtcotor WITItE; yeltow, oTange, Ted, DIUE, OtTers

reference coordinates

shppe data Shape of Road Marking is Polyline or Polygon

8.4.2.13 Road Structure Change Point

8.4.2.13.1 Definition of Road Structure Change Point

When link has the change point of the road structure, this entity is setfor the road structure information
at the lowest level for expressing the road.

Ropd structure Change Point ID is used as an entity identifier
Thiis entity is set on the shape point of the Road Element Shape.

NO[TE The drawing style of shape of the road is changed @t road structure change point, such as tunneljland bridge.

8.4.2.13.2 Data elements of Road Structure Change Point

Data elements of Road Structure Change Point are described in Table 12.

Table 12 — Data-elements of Road Structure Change Point

Data Element / Attribute Note

Rdad section ID

Lipk connection order

Lik ID

Rdad Structure Change Point ID reference key

length and coqrdimates offset number of shape point of Road Element Shape
Rdad Structure' ID it points the road structure object in guide data
Rdad Stfiucture object Type EX: Bridge, Tunnel, Over/Under path

lenngth)of road structure object

8.2.2.14 Advisory Point

8.2.2.14.1 Definition of Advisory Point

This entity provides information about an approaching condition on a road that may require some action
by the driver of a vehicle.

When Road Element has the advisory information, this entity is set for the advisory information at the
lowest level for driving support.

It contains the curvature value, slope value, and the section of attention regarding the shape of the road.

© IS0 2013 - All rights reserved 29


https://standardsiso.com/api/?name=518d8ffa24e62847876f5f8f810bb4c5

ISO/TS 17931:2013(E)

Advisory Point ID is used as an entity identifier.

NOTE This entity is also set on the shape point of the Road Element Shape.

8.2.2.14.2 Data elements of Advisory Point

Data elements of Advisory Point are described in Table 13.

Table 13 — Data elements of Advisory Point

PN =1 ) =1 Ad-
Ddld LICIIICIIU / ALLI 1oute INOLC

Road Sectjon ID

Link conng¢ction order

Link ID

Advisory Foint ID reference key

length frofn start point number of shape point of Road Element{Shape
Attention fode itis used for driving support

Attention [lext

8.2.3 Tqgpological Road Network

8.2.3.1 OPverview
Topologicpl Road Network is set up as the independent entities.

Topologichl Road Network consists of Intersection ([Topological Node), Road Element (Topologikcal
Link), Link Cost (Topological Link cost), Intersection Cost (Topological Link cost), Traffic Restrictjon
(Topologital Traffic Restriction), Special Route, Détailed Special Route.

Figure 6 illustrates Road Network.

Topological Road Network

Intersection connected link with Road Element

+Intersection ID: +Link ID:
terminated at

[—

Special Route Intersection Coat Traffic Restriction Link Cost

Il
O TOT

n . 1 ; Ll 10N 1 ; FREETIE TR T oY
HRoutc— 0" “TtCTSTTION/ G 10 “ITteTSTTtIoN CITR 10

Detailed Special Route

+Route ID:

Figure 6 — Topological Road Network
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8.2.3.2 Intersection (Topological Node)

8.2.3.2.1 Definition of Intersection (Topological Node)

This entity is the same as Intersection in Road data. This entity is set for route calculation.

The reference location of Intersection is the same as the location of intersection in the lowest level.
Intersection ID is used as an entity identifier.

NOTE In most current systems, the algorithms of route calculation have used the link and node. The node and
aggregated node in the current system have the same meaning as the intersection in this TechnicalSpgcification.

8.4.3.2.2 Data elements of Intersection (Topological Node)

Data elements of Intersection (Topological Node) are described in Table 14.

Table 14 — Data elements of Intersection (TopologicabNode)

Data Element / Attribute Note

Lejel number
Pajrcel ID

Prpctical code

Intersection ID reference key:
boundary flag
Special Route flag and ID option:

8.2.3.3 Road Element (Topological Link)

8.2.3.3.1 Definition of Road Element'(Topological Link)
Thiis entity is the same as Link in Road.

Thiis entity provides the confiection between two intersections.
Ligk ID is used as an entity identifier.

NOTE Even if th€xoad is expressed by double-lined link in the lowest level, it is preferable to ejpress it by
single-line link-T.

8.2.3.3.2 . Data elements of Road Element (Topological Link)

Dafa elements of Road Element (Topological Link) are described in Table 15.

Table 15 — Data elements of Road Element (Topological Link)

Data Element / Attribute Note

Level number
Parcel ID

Practical code

Link ID reference key

Road functional code

start Intersection ID

end Intersection ID
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8.2.3.4 Link Cost (Topological Link cost)

8.2.3.4.1 Definition of Link Cost (Topological Link cost)

This entity is considered to be one of the attributes of Link. However, this entity is set up as the
independent entity.

Link Cost (Topological Link cost) is set for the route calculation.

Link ID is used as an entity identifier.

8.2.3.4.2 | Data elements of Link Cost (Topological Link cost)

Data elemlents of Link Cost (Topological Link cost) are described in Table 16.

Table 16 — Data elements of Link Cost (Topological Link cost)

Data Element / Attribute Note
Link ID
start Interfsection ID reference key
end Intersgction ID reference key

coverage df Upper level Link

Link ID of pupper level
Traffic stafus of Link
Toll / Freegflag

number off Traffic signal

Link direckion

opposite lgne crossing flag

same Link|cost flag

Link type fode

Road functional code

length

average trpveling time

Slope infofmation Ascent/ descent/ flat

8.2.3.5 [Intersection-Cost (Topological Link cost)

8.2.3.5.1 | Definition of Intersection Cost (Topological Link cost)

This entitjr is’considered to be one of the attributes of Intersection However this pnh"l'y is set up as he

independent entity:.

This entity is set for the level of the route calculation.

Intersection ID and/or two link IDs are used as entity identifier.

8.2.3.5.2 Data elements of Intersection Cost (Topological Link cost)

Data elements of Intersection Cost (Topological Link cost) are described in Table 17.
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Data Element / Attribute

Note

Intersection ID

Entrance Link ID

reference key

Exit Link ID

reference key

length

average traveling time

8.4.3.6 Traffic Restriction (Topological Traffic Restriction)

8.4.3.6.1 Definition of Traffic Restriction (Topological Traffic Restriction)

Thiis entity provides the traffic restrictions such as one way or turn restrictions for route dalculation

pufposes.

Thiis entity is set for the Traffic Restriction between entrance link and exit link for route calctiilation.

Enfrance link ID and exit link ID are used as entity identifier.

EXAMPLE Local Dynamic Map Example of Typel Data; Statutory.speed limit descriptor

8.4.3.6.2 Data elements of Traffic Restriction (Topological Traffic Restriction)

Dafa elements of Traffic Restriction (Topological Traffic Restriction) are described in Table 1

Table 18 — Data elements of Traffic Restriction (Topological Traffic Restriction)

A

Data Element / Attribute

Note

Intersection ID

Entrance Link ID

reference key

Exfit Link ID

reference key

Trhffic Restriction code

8.2.3.7 Special Route

8.4.3.7.1 Definition of Special Route

Thiis entitypnovides the pre-determined route such as scenic route or highway route.

k fis fixed.

Thiis entity provides calculated route between two intersections such as intersection for enFering the

toll road. Therefore Special Route is related with Intersection. Route using highway networ

NOTE The motorway, the scenic road, the detour, and the evacuation route and so on, are assumed to be the
Special Route. The existing judgment of the Special Route in intersection also sets the level where the start / end

intersection of the route exists.

8.2.3.7.2 Data elements of Special Route

Data elements of Special Route are described in Table 19.
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Table 19 — Data elements of Special Route

Data Element / Attribute Note

Intersection ID

Route ID reference key

Intersection ID of opposite side

Route Type Highway, scenic road, evacuation route
starting flag Y: start N: end
Fee (Charge) ThemtottToad

8.2.3.8 Detailed Special Route

8.2.3.8.1 | Definition of Detailed Special Route
This entity is set for the detailed information of Special Route.

Route ID is used as an entity identifier.

8.2.3.8.2 | Data elements of Detailed Special Route

Data elemlents of Detailed Special Route are described in Table 20.

Table 20 — Data elements of Detailed Special Route

Data Element / Attribute Note
Route ID reference key

start Interfsection ID

end Interspction ID

Route name
Link ID lisg

Intersecti¢n list

8.2.3.9 (onnected Link (Topological Connected Link) relation

8.2.3.9.1 | Definition of Connected Link (Topological Connected Link) relation

Connected Link infoermation is considered to be one of the attributes of Intersection. However, Connected
Link (Topplogical'Link cost) is set up as the independent entity.

This entity defines the link connected with the intersection.

Connected link is set for the route calculation.

Intersection ID and link ID are used as entity identifies.

8.2.3.9.2 Data elements of Connected Link (Topological Connected Link) relation

Data elements of Connected Link (Topological Connected Link) are described in Table 21.
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Table 21 — Data elements of Connected Link (Topological Connected Link) relation

Data Element / Attribute

Note

Intersection ID reference key

Link ID reference key

adjacent Intersection ID

Boundary Link flag

Urban / Suburbs identifier

Lillk diTection

Li+k ID of straight on

Li‘lk angle

8.2.4 Guidance

8.2.4.1 Overview

The information for guidance is considered to be one of the attributes of Intersection. How

attiributes of Link and Intersection are set up as the independent eritity.

bver, main

Gujidance consists of Caution Point, Road Signage, Intersection*Name, District Name, Location Image,

Direction Guide, Building and Facility, Road Bridge and Turinel’and Street Address.

Figure 7 illustrates Road attributes Information.

Guidance

Road Element

connected link with

+Link ID:

Intersection

+Intersection ID:

terminated at

B

Street Address District Name

+Link ID: +Link ID:

f

Road Bridge and Tunnel

Intersed

tion Name

+Link ID:

+ Intersed

tion/Link ID:

Location Image Road Signage Caution Point

Building & Facility

Location Image ID: +Signage ID: +Caution ID:

+Building ID:

Direction Guide

+Intersection Link ID:

Figure 7 — Guidance

8.2.4.2 Road Element Type

This entity is the same as Road Element.

8.2.4.2.1 Definition of Road Element Type

Data elements of Guide are described in Table 22.
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Table 22 — Data elements of Guide

Data Element / Attribute

Note

Type Identification

Link ID

8.2.4.3 Intersection Type

This entity is the same as Intersection.

8.2.4.3.1

Definition of Intersection Type

Data elemjents of Guide are described in Table 23.

Table 23 — Data elements of Guide

Data Element / Attribute

Note

Type Ident

ification

Intersecti

nID

8.2.4.4

8.2.4.4.1

This entit
This entit
Caution p
NOTE

road and ty
Bridge and

8.2.4.4.2

Caution Point

Definition of Caution Point

pint ID is set as an entity identifier.

Data elements of Caution Point

y provides the caution information on the road.

y includes the caution code, and location.

Data elemjents of Caution Point.are described in Table 24.

Caution point information shall be made by the caution information of road sign, and other statu$
affic. Advisory Point in road contaifisithe attention information corresponding to road shape and R
Tunnel. This entity contains other,attention information.

Table 24 — Data elements of Caution Point

of
ad

Data Element / Attribute Note
Intersectign ID reference
Link ID reference
Caution PointID reference

Caution content code

Caution Text

8.2.4.5 Road Signage

8.2.4.5.1

Definition of Road Signage

This entity provides the location of road sign and traffic signal.

36
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Road Signage ID is set as an entity identifier.

NOTE In Japan, there are 4 types of road sign such as restriction, order, guidance, and caution.

EXAMPLE Local Dynamic Map Example of Type 2 Data; Traffic signals and traffic signs and Position and
meaning of new signs not in the pre-loaded map data

8.2.4.5.2 Data elements of Road Signage

Data elements of Road Signage are described in Table 25.

Table 25 — Data elements of Road Signage

Data Element / Attribute Note
Rdad section ID
Link ID
Rdad signage ID reference
Mg¢thod fixed / changeable
Rdad Signage type Traffic signal/ Guide/ attention /restrict/ order /other
Rdad signage code
Rdad Signage text (numeric) EX: speed value
Supplementary signage flag
Subplementary signage Text EX: BUS only
coprdinates
hejght

8.2.4.6 Intersection Name

8.2.4.6.1 Definition of Intersection‘Name

Thiis entity provides the name ofintersection for incoming direction to an intersection.

8.2.4.6.2 Data elements-of Intersection Name

Daka elements of Intersection Name are described in Table 26.

Table 26 — Data elements of Intersection Name

Data Element / Attribute Note
Intersection ID reference key
Entrance Link ID then there are some names,
Character string data

8.2.4.7 District Name

8.2.4.7.1 Definition of District Name

This entity provides the name of District for outgoing direction from an intersection.

8.2.4.7.2 Data elements of District Name

Data elements of District Name are described in Table 27.
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Table 27 — Data elements of District Name

Data Element / Attribute

Note

Intersection ID

Entrance Link ID

reference key

Name type

distance category

Exit Link ID and Character string

8.2.4.8 Location Image

8.2.4.8.1 | Definition of Location Image

This entity provides a background image of the Road Element and the Intersection upen'which guidanpce

informatipn is displayed.

8.2.4.8.2 | Data elements of Location Image

Data elemjents of Location Image are described in Table 28.

Table 28 — Data elements of Location‘lmage

Data Element / Attribute

Note

Intersecti¢n ID

reference key

Entrance llink ID

reference key

Location Inage ID

9%

Guide Typ

pattern information

picture information

Length before intersection

Character(string

8.2.4.9 DPirection Guide

8.2.4.9.1 | Definition.of Direction Guide

This entity providés)direction information on the target intersection.

8.2.4.9.2 | Data elements of Direction Guide

Data elements of Direction Guide are described in Table 29.

38
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Table 29 — Data elements of Direction Guide

Data Element / Attribute

Note

Intersection ID

reference key

Entrance Link ID

reference key

Entrance Lane Information

number of Guidance Point

Guidance Point list

ExrEimkiD

Infersection type

Guide Point type

Exlit Lane flag

Exlit direction

Guidance Code

Guide flag

Exfit Angle

8.2.4.10 Building and Facility

8.2.4.10.1 Definition of Building and Facility

Thiis entity provides the shape and location of the objéct for road side service.

Fag¢ility contains the ETC Charge collection unit;

EXAMPLE Local Dynamic Map Example of-Type 2 Data; Toll Change for each collection point

8.4.4.10.2 Data elements of Building-and Facility

Data elements of Building and Eacility are described in Table 30.

Table 30 — Data elements of Building and Facility

Data Element /" Attribute

Note

Intersection ID

Lipk ID

reference key

Bdilding and Eacility ID

Tylpe code

coprdinates of Building

Entrance direction Info

Optional coordinates

Character String for feature name

Shape data

additional data for 3D icon

Entrance/Exit Information
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8.2.4.11 Road Bridge and Tunnel

8.2.4.11.1 Definition of Road Bridge and Tunnel

This entity provides information such as the length, height and slope of bridges and tunnels.

8.2.4.11.2 Data elements of Road Bridge and Tunnel

Data elements of Road Bridge and Tunnel are described in Table 31.

Table 31 — Data elements of Road Bridge and Tunnel

Data Element / Attribute Note
Intersectign ID
Link ID reference key
Road Bridge and Tunnel Object ID sub reference

Order cod¢ in Type

Link direction

Length

offset length
Height inf¢.

Crossing Ipfo.

Character|String

8.2.4.12 Ptreet Address

8.2.4.12.1 Definition of Street Address

This entity provides the house number information for each road element.

8.2.4.12.2 Data elements of Street-Address

Data elemlents of Street Address-are described in Table 32.

Table 32 — Data elements of Street Address

Data Element / Attribute Note
Link ID reference key

Address Type

Street Nameé

Address(house number) Information

8.3 Cartographic

8.3.1 Overview
Cartographic consists of Background and Graphic Text.

Figure 8 illustrates the Cartographic.
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Cartographic
Background Graphic Text

Figure 8 — Cartographic

8.3.2 Background

8.3.2.1 General
Bafkground Imagery (raster type data) is set newly.

Bagpkground Imagery information is assumed to include the picture data such as BMP, JPEG, PNG,
IM[G, GeoTIFF etc.

Piqture data has no GIS information such as the coordinates, and/or mesh size. Therefore Bgckground
Impgery contains pixel size, mesh size, coordinate etc. Ricture data are provided by existipg picture
fojmat files.

Bafkground consists of Map Data Background, Cartographic Feature Type, Figure Element, Bdckground
Impgery and Picture file.

Figure 9 illustrates the Background.
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Background

Background data

+Parcel ID:
Y Y
Background Imagery Map Data Background
t+Background Imagery ID: +Feature category:
Picture File Cartographic Feature Type
+Picture ID: +Type code:
Graphic Text
Figure Elenment Cartographic Text
+Feature ID: > +Text ID:
Figure 9 — Background
8.3.2.2 Map Data Background
8.3.2.2.1 | Definition®0f Map Data Background
This entity providesmap database features for background display.
Map Data|Background data are classified by some categories for displaying the map features such|as
land, sea, |dke, river, park, railroad, and so on.

8.3.2.2.2

Data elements of Map Data Background

Data elements of Map Data Background are described in Table 33.

Table 33 — Data elements of Map Data Background

Data Element / Attribute

Note

Map Data

Background ID reference key

Feature category

number of Cartographic Feature Type

42

© ISO 2013 - All rights reserved


https://standardsiso.com/api/?name=518d8ffa24e62847876f5f8f810bb4c5

ISO/TS 17931:2013(E)

8.3.2.3 Cartographic Feature Type

8.3.2.3.1 Definition of Cartographic Feature Type

This entity provides cartographic feature by their type (Symbol, Polyline and Polygon)

Map Data Background aggregates this entity.

8.3.2.3.2 Data elements of Cartographic Feature Type

Dafa etements of Cartograplilc Feature lype are described in Iable 3%.

Table 34 — Data elements of Cartographic Feature Type

Data Element / Attribute Note
Map Data Background ID

Fepture category

Calrtographic Feature Type ID reference key
Tylpe of Shape Symbol, Point, Line, Surface
number of Figure element it points each elements

8.3.2.4 Figure Element

8.3.2.4.1 Definition of Figure Element
Thiis entity provides the feature shape by each shape type.

Thiis entity inherits the Cartographic FeatureType.

8.3.2.4.2 Data elements of Figure-Element

Dafa elements of Figure Element are described in Table 35.

Table 35 — Data elements of Figure Element

Data Element.//Attribute Note

Fi

—

gure element (Background feature) ID reference key

type of Shape

Backgroundtype code

El¢mentInformation

El¢ment Name option

Altitudeof Teference poimnt

Area code then this element expresses specific area
POI code for 3D icon this point expresses 3D object by Symbol.
Color code

start coordinates

number of offset coordinates

Offset coordinate list
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8.3.2.5 Background Imagery

8.3.2.5.1 Definition of Background Imagery

This entity provides the location and shape of road side features such as a toll gate, or a fixed Road
Side ITS station.

Background Imagery ID is set as an entity identifier.

Pixel size, reference location, coordinates a file name is set in the entity.

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

8.3.2.5.2 | Data elements of Background Imagery

Data elemjents of Background Imagery are described in Table 36.

Table 36 — Data elements of Background Imagery

Data Element / Attribute Note

Backgrounpd Imagery ID reference key

File name includes directory structute

Pixel size

Pixel referfence point

8.3.2.6 Picture File

8.3.2.6.1 | Definition of Picture File
This entity is the file of picture object.

File name|of picture is set as an entity idextifier.

8.3.2.6.2 | Data elements of Picture File

Data elemjents of Picture file age.deScribed in Table 37.

Table 37 — Data elements of Picture File

Data Element / Attribute Note
picture cohtent BMP,JPEG, PNG, IMG, geoTIFF

8.3.3 Graphic Text

8.3.3.1 General
Graphic text provides the Text for expressing feature name on the map.

Also Graphic text supports multi-language.
8.3.3.2 Graphic Text

8.3.3.2.1 Definition of Graphic Text

This entity is used for expressing the name of feature.
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This entity is classified into some categories.
Graphic Text could be represented with some types

Graphic Text supports multi-language.

8.3.3.2.2 Data elements of Graphic Text

Data elements of Graphic text are described in Table 38.

1.1 [aWal . 2 1 & Vo al 1= Laal "
dUIC 00 — Udld CICIICIILS U bl'dpIliC 1TCXU

Data Element / Attribute Note
Cafrtographic text ID reference key
Tekt attribute 1 Language codes
Tekt attribute 2 Expressing type
chpracter string data for Naming

8.4 Service/POI

8.4.1 General

Service/POI has been defined the Service in ISO/TS 20452.However, Service/POI consists of S¢rvice and
Service/POI Reference Point in this specification.

Thee data model for Service/POl is illustrated in Figure 10 below.
|

Service/POI

Service Service and POI Reference Point Road Element

+Link ID:

Y

+Service ID: > ? '+Service and POI Reference Point ID:

Figure Element

> +Feature ID:

Figure 10—Service/POb—— |

8.4.1.1 Definition of Service/POI Reference Point
This entity provides a representative point of a Service and POI.

Service/POI relates the Cartographic, Transportation and Place Reference Point, and it is composed of
some such as Service, Service and POI Reference Point and so on.

This specification does not define the detail of Service except Service/POI Reference Point.
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Service/POI Reference Point information is considered to be one of the attributes of Service. However,
Service/POI Reference Point is set up as the independent entity. Service/POI Reference Point provides
the location information of Service/POI.

8.4.1.2 Data elements of Service/POI Reference Point

Data elements of Service/POI Reference Point are described in Table 39.

Table 39 — Data elements of Service/POI Reference Point

Data Element / Attribute Note

Parcel ID
POIID reference key

reference point coordinates

Link and Ihtersection Connecting Point info.

Service gehre (category)

8.5 Address Location

8.5.1 Ge¢neral

Address LJocation has been composed of the Place, Navigable Feature Name, Road section, Cross ropd,
Junction gnd Postal code in ISO/TS 20452. However, Addréess’Location consists of Place and Place
Reference] Point in this specification.

The data model for Address Location is illustrated in Figure 11 below.
\

Address Location

Place Place Reference Point Street Address

+Link ID:

Y

+Place ID: C X| +Place Reference Point ID:

Figure Element

> +Feature ID:

Figure 11 — Address Location

8.5.1.1 Definition of Place Reference Point
This entity provides a representative point within a Place.

Place Reference Point is considered to be one of the attributes of Place. However, Place Reference Point
is set up as the independent entity.

Place Reference Point provides the location information of Place.
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Area of administrative which is the part of the address such as state, county, city, town, and village, is
used for searching administrative areas by Place Reference Point.

8.5.1.2 Data elements of Place Reference Point

Data elements of Place Reference Point are described in Table 40.

Table 40 — Data elements of Place Reference Point

Data Element / Attribute Note

Plgce ID reference key

Country code following items are Japanese sample
Onder-1 Area code Japan, Tokyo, chuo-ku, hamacho 3chome, 42banchi|3go,

sumitomo building 6 floor
Order-2 Area code

Order-3 Area code
Order-4 Area code
Order-5 Area code
Order-6 Area code
Order-7 Area code
Order-8 Area

Order-9 Area (optional)

regidence name

residence number

residence sub-number

coprdinates of reference point

Link ID of guidance point
Byilding ID

8.6 Dynamic Traffic Information

Dymnamic Traffic Informatiomnis used to deliver real-time traffic conditions. These conditions may be used for
dyhamic route calculatiens, driving support and cooperative ITS service. In addition, the traffic irfformation
mdy be displayed along with the rest of the map display functionality on an informational basis pnly.

Thee basic entity-in Dynamic Traffic Information is the Traffic Location. In the real world this may
cofrespondte‘area locations, linear locations, e.g. part of the road, or point locations, e.g. an intersection
of i positien‘along a road.

The Iraffic Location may refer to either the link or the Place Reference Point.

ATraffic Location may be on several differentlinks, and links may contain several different Traffic Location
entities. A place may contain many Traffic Location entities and a Traffic Location may be in many places.

The data model for Dynamic Traffic Information is illustrated in Figure 12 below:
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Dynamic Traffic Information

Dynamic Traffic Information

+Dynamic Traffic Information ID:

Traffic Location

<—>

+Traffic Location ID:

Road Element

Y

+Link ID:

Place Reference point

8.7 Relptionship of Road data entity between levels

8.7.1 Ge¢neral

There arelnumber of data levels in Map entities and there are relations between the levels.

8.7.2 R¢lation of the Intersection and Intersection Connecting Point between levels

The Intergection Connecting Point is identified by Intefsection Connecting Point ID to set the shape 3
the locatign of the road section, and the intersectioen is identified in intersection ID.

The coordinates of the Intersection ConnectingPoint are set at an appropriate position for drawing {

road on the display.

Figure 12 — Dynamic Traffic Information

+Place Reference point ID:

nd

he

The refergnce coordinates of the intersection are set at the location of the Intersection Connecting Paint
or aggregated Intersection Connecting Point.

The refer¢nce coordinates of specified intersection at all levels are the same. Therefore Intersection|

is guaranfeed to the same intepsection.

Intersectipn Connecting. Points at same intersection in lower level can be integrated in upper ley
Therefore| Intersectien{Connecting Point ID between levels may be different.

8.7.3 Relation of the Links between levels

Even if th¢ level is different, the same link has the same link ID.

ID

Fel.

However, the most links in the upper level is aggregated by some links in the lower level. Therefore, the

same ID of link is very few.

The relation from a link of the upper level to a link of the lower level is defined by a relation entity that
stores the link IDs of the lower levels in the link information of the upper level.

The relation between a link of the lower level and a link of upper level is defined by setting the link ID of

upper level in link information of 1

ower level.

8.8 Setting rule of Link ID, Intersection Connecting Point ID, Intersection ID between levels

In this specification, Link ID, Intersection Connecting Point ID and intersection ID have to be unique.
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Figure 13 — Relation of Link Intersection Connecting Poi
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Annex A
(normative)

Abstract test suite

A.1 Abstracttestsuite

This abstijact test suite applies to the comprehensive data derived from this Technical Specification.

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

b) Test NMethod: a comparison between this Technical Specification and a data) structure to be tested
shall pe performed to determine if it covers all the data elements needéd for the standard of the
tested system, selected from 8

c) Refergnce: Clauses 8

d) Test Type: Basic
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Annex B

(informative)

Description of UML expression elements

2013(E)

This Technical Specification makes use of a newly developed methodology to express structural

cirfffumstances called UML. The following table shows a short description of UML diagram
us¢d to ensure that no misinterpretation may occur caused from further development of UML)
is standardized in ISO/IEC 19501:2005; UML2 is standardized by the Object Management (

Reference.[2]

In fdifferent class diagrams, light or dark colouring is used to express the intent4f-a particula
The light colour implies that the diagram is of logical/explanatory nature; the dark colour imp
particular instantiation will be introduced afterwards; that is for the descripfion of the strucf

proposed physical format.

Table B.1 — Description of UML Expression Elements

elements
1.4, which

hlroup; see

" diagram.

lies that a
ure of the

El¢ment Name Element

Description

Class cd Introduction

Class

+ Attibute: type

A class'is a template for a given data elemenf which

can epbhtain attributes. It is a rectangle divig
three compartments. The topmost compart
contains the name of the class. The middle g
ment contains a list of attributes owned by {
and the bottom compartment contains a list
tions which is not shown here because oper
are not used in this Technical Specification.
diagrams, the bottom compartment of Attri
be omitted for clarity reason. An attribute |
a specified “+, # or -“ for the visibility (not u

this Technical Specification) a name of the aftribute

and after a colon a data type and in squared
the multiplicity which is described in aggre
hereunder.

ed into
ment
ompart-
hat class
of opera-
htions

[n some
butes may
ne has
sed in

brackets
pation

Spgcialization od Introduction/ A Specialization (i.e. Ipheritance)_ define_s a gre_neral
class (super class) which properties are inh¢rited
from the derived class. In data structures that imply

Super Class that the derived class has at least the same 3ttributes
as the super class and normally will define;rore
attributes to it. Reason for using an inheritance in
general is the capability of having different $pecializa-
tions from one super class.
Derived Class
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Table B.1 (continued)

Element Name

Element

Description

Association

cd Introduction /

Class1 Class2

link

The association shows that two classes do have a
connection in between. Associations are used in this
Technical Specification to express a loosely linkage
having the type of that linkage as a name of the link.
An arrow at the head expresses the direction of the
association which means only in direction of the
arrow the association applies. In the small example
the class 1 islinked (with alink) ta class 2 but class 2

does not know anything about class 1. The association
has no direct counterpart in data structures, butwilll
indirectly be visible somehow.

Aggregatipn

cd Introduction /

Class

+role name| multiplicity

Aggregated

Class

—

The aggregation is a more explicit design.element fq
describing attributes. It is a more strehgassociatior
telling that the class on the side of the'diamond “has
a instance of the aggregated clasS~The name of that|
instance is given on the left side.of the connection ahd
starts again with the “+” asSpgcified of visibility. On
the right side the multiplieity of that instance is givgn
as a range of the allowéd count of occurrences. An
aggregation does let open if the aggregated element
has the same lifetithe as the aggregating class. In
data structure$thé aggregation can be a reference o
another datastructure or an embedded data elemert.

Compositipn il ikoduchion 7 The composition strengthens the type of aggregatiqn
in that-way that the lifetime of the composed element
e is the same as the composing class, i.e. the structurg
cambe seen as a “composition”. In data structures
composition is normally seen as an embedded data
element.
+role name |multiplicity
Composed
Class
Dependenfy o d Introduction The dependency is an unspecific type of relationship
between two classes.
’ p
Clagsh™M . = Class2
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Annex C
(normative)

Basic set of applications definition

C.r—Generat

B

o)

5ic set of applications are defined in ETSI TCITS TR 102638 and ETSI TC ITS TR 102863 as

Table C.1 — Basic set of applications

follows.

Applications Class

Application

Use case

Adtive road safety

Driving assistance -

Co-operative awareness

Emergency vehicle warning

Slow vehicle indication

Intersection ¢ollision warning

Motorcyele approaching indication

Driving assistance - Road

Hazard Warning

Emergency electronic brake lights

Wrong way driving warning

Stationary vehicle - accident

Stationary vehicle - vehicle problem

Traffic condition warning

Signal violation warning

Roadwork warning

Collision risk warning

Decentralized floating car data - Hazardo\

s location

Decentralized floating car data - Precipita

tions

Decentralized floating car data - Road adh

esion

Decentralized floating car data - Visibility

Decentralized floating car data - Wind

Coloperative traffic

efficiency

Speed management

Regulatory / contextual speed limits notifi

ication

Traffic light optimal speed advisory

Co-operative navigation

Traffic information and recommended itin

erary

Enhanced route guidance and navigation

Limited access warning and detour notific

ation

In-vehicle signage

Co-operative local

services

Location based services

Point of Interest notification

Automatic access control and parking management

ITS local electronic commerce

Media downloading

Global internet services

Communities services

Insurance and financial services

Fleet management

Loading zone management
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Table C.1 (continued)

Applications Class

Application

Use case

ITS station life cycle

management

Vehicle software / data provisioning and update

Vehicle and RSU data calibration
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Annex D
(informative)

Overview of the Target Example Services
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D.1 Road Information (Warning)

D.1.1 Speed Information

1. Offer road information (Alert Feature: 1-1. Speed limit
driver)

Service overview

Offer speed information to drivers.

1 Qpppd limit

Inform the driver that the vehicle is exceeding speed limit.

In cdse of exceeding speed limit more than the given period of time, the system will alert the driver.

2. Safety speed

Inform driver of exceeding the critical speed when safety cdnnot be secured enough.

Critical spgeed is calculated based on the road structure (curvaturetand slope). Since critical speed differs frgm
the conditions of the surface, information on roadsurface will also be important.

ol

In case oflover speeding the critical speed more than the givenperiod of time, the system will alert the driveg
3. Sag congestion
Sag congestion can occurdue to the decrease in speed

When driying through sag, and when decrease inspeed is detected, the system will alert the driver that he/she
shoild increase speed.

-

Present N\ Future

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

Effective
utilization

Slow down
subconsciously

Constant

2 % =¥

There is traffic
ongestion!

E Adjust speed not
i to slow down ‘

It's rush hour.
= = |pty
ely.

USET [Required information]

(in addition to the information
mentioned left)

Vehicle group information

road effectiv

[Required inf°m,'mi°n] R Slope information (longitudinal
Sag congestion information slope, start and end point of
(Statistic information) slope, and latitude)

Target Road information Management actor Further note

required

Public safety commission of

1. Speed limit
each prefecture

Speed limit information

Advantage of the service

Reduce traffic accident due to over speeding
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1. Offer road information (Alert Feature: 1-1. Speed limit

driver)

2.Safety speed |Curvature and slope Road administrator
Dangerous zone infor- |Road administrator, driver |Information from drivers can also be
mation the source.
Surface Information Road administrator, driver |Slip information detected by ESC can

also be real time information.

3. Sag congestion | Sag points Road administrator

Speedtimitinformmation Pubticsatety commmission of
each prefecture

Advantage of the service

Refuce traffic accident due to over speeding

D.1.2 Traffic Restriction Information

1. Pffer road information (Alert driver) Feature: 1-2. Traffic Restriction information

Service overview
Alert the driver of over sighting Traffic Restriction.

1. Temporary stop

driver that a temporary stop'exist interiorly.
Q>

Notice through screen and voice

Stop! There is a temporary stop along the way W
« O
Caution ) |
. N
1 | ’- | éﬂ ’
O :'

Raminds of temporary
stop

3
@ Around 100m -
=

When the driver seems to overpass the temporary stop withotit reducing speed, the system will alert the

2. One way
When the driver travels the wrong way on one-way street, the system alerts and offers way to e§cape.

Tafget Traffic information Management actor Further note

required
1. femporary Step Temporary stop informa- |Public safety commission |Temporary stop kign, tem-

tion of each prefecture porary stop line
2. Pne way One way information Public safety commission

of each prefecture

Ad dtdge Ol thne Service

Reduce traffic accident due to over sighting the Traffic Restriction sign.1.0ffer road information(Alert driver)

© IS0 2013 - All rights reserved
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D.1.3 Lane Information

1. Offer road information (Alert driver)

Feature: 1-3. Lane informationService overview

1. Driving lane

Offer lane regulation information which changes intricately.

Offer information about right-turn-only lane, left-turn-only lane and inform the driver of driving lane.

At roadj

Information about streets with reversible lane, which is set for changing direction in order to haj%élief the
congested street, will be also offered.

Target

Traffic information
required

Management actor

Further note

1. Driving lane

Lane regulation informa-
tion

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

Advantage of the service

Reduce traffic accidents caused by the driver unaccustomed to roads whose lane is intricately regulated.
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1. Offer road information (Alert driver)

Feature: 1-4. Sign informationService overview

1. Signs

Caution on driving roads, will be deployed by road administrator as alert signs.

Offer information about alert signs to the driver, the system can remind the driver of over sighting.

Carfax Side road Side road
_Y-shapet_i Rotary Right (or Teft)
intersection curve

Right (or left)
turn

Right (or left)
reverse curve

Right (or left)
reverse turn

PO ® S0P

Right (or left) Railroad Railroad
winding road crossing crossing
@ School zone Trafficdight @ Slippy
Falling rock Road asperity @ Merging traffic
Lane ends Width reduction @ Two way traffic
o Rising slope [ D_ownward siniar rogd
pitch construction
@ Crosswind @ W"dl.'fe @ Other dangers
warnings

Offer information on signs deployed on the road, and alert the driver. It would be better to reference the CISO/
TS 14823.

Tafget Traffic information Management actor Further note

required
1. Pign Alert sign Road administrator Advantage of thq service
Reduce risky drive caused by over sighting alert signs
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D.1.5 Traffic Information

1. Offer road information (Alert driver)

Feature: 1-5. Traffic Information

Service Overview

Offer information on road condition.

1. Congestion information

Remind the driver of rear-end collision by offering information about the congestion and the end of congestion.

2. Road construction

Remind the driver by offering information on road construction area.

Remind the driver by offering information on temporary Traffic Restriction area.

3. Temporary Traffic Restriction

atl g )
5 P
v
e <
= J
Target Traffic information Managementagtor Further note
required
1. Traffic dongestion infor- |Traffic congestion infor- |Road administrator Dynamic information
mation mation
Tailback information Road administrator Dynamic information
2. Road copstruction Road construction infors, ()| Road administrator Dynamic information
mation
3. TemporgryTraffic Temporary TraffieRestric- | Public safety commission |Dynamic information
Restrictioh tion information of each prefecture
Road administrator
Advantagg of the service
Reduce tr3ffic accidents caused-By changes in road condition, by offering information on road condition.
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1. Offer road information (Alert driver)

Features: 1-6. Road surface information

Service overview

1. Flood, Freeze

interfere driving,.

Remind the driver by offering information on road surface, which may obstruct traffic.

Remind the driver by offering information on flood and freeze, when driving roads where flood and freeze may

Collect all the information from sensors and estimate the risk

ively. Also can obtain other information 5\
such as information about nearby roads or metrological O
information and transmit it to prowdmg device.

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

Metrological sensor and ITV

camera which can perceive the

conditions of snowstorm
Meteorological Pmc

sensor

Provide the driver with high risk
information, such as road and
metrological information and stopped
tramo information via in-vehicle devices.

Show perceived information of
metrological sensor and surface
sensor or milli-wave sensor

System also shows other information
such as other road’s situation or
Metrological information or
predicting metrological information

Predict freez@flood from its archival record and from temperature, rainfall and snowfall. Also
driver who may drive that road by offering the information.

Detect stopped traffic and
obstacles ahead, even in
poor visibility

N

. |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
are detected in front of the car

e E;:'M.:'L'.‘J ;

alert the

Traffic information
required

Tafget é\)
A

Management actor Further note

N
1. F@d and Freeze Flood information

Road administrator Dynamic informption

Freeze information

Road administrator Dynamic information

snowfall

Temperature, rainfall and

Metrological Agency Predict freeze and flood

from its archival record

Archival record

and from temperature,

Service provider rainfall and snowfall.

Advantage of the service

Reduce traffic accidents caused by aggravation of road surface, by offering information about road surface.
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D.1.7 Zone Information

1. Offer road information (Alert driver)

Feature:1-7. Zone information

Divj

Service overview
Remind driver by offering information about road users.

1. School zone, elder care facility zone, residential district.

mation about local resident’s road using situation.

For local residents, road is a part of their lives. Therefore, the system will remind the driver by offering infor-

School zone:

Setup for about 500 m in radius of elementary school or kindergarten.

There are more than 21,000 areas all over Japan.(April 2006)

Elder care facility zone:

N

ide up road for pedestrians and for cars, in order to secure pupils and children going to scho%’\

«035\.

Setup for

hbout 500 m in radius of facilities used by elder people in order to secure then@n traffic accidengs.

School

School zone

%
s@
7 - '-‘»'.-"’:‘A .. | Screen
$ 1] f.p.," A
5 - GRS ||| .
% C)\\‘)? 7o AN
44! @ Voice School ahead
A I‘& Go slow
Elder care facility
zone )’
[ 070
4
Target @fﬁc information Management actor Further note
AQ)‘equired
1. School Zone, elder c School zone information  |Municipality
ch111_ty zone, reSIdé@al Elder care facility zone Municipality
district. . .
&?\ information
C_) Residential district infor- |Municipality
mation

Advantage of the service

Secure the safety of drivers, pedestrians and residents.
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1. Offer road information (Alert driver)

Features: 1-8. Weather information

Gotemba
-City

Service overview

Remind the driver by offering weather information

1. Rainfall, snowfall, storm wind

Mt. Kintoki

“ Gotemba

Toumei-Expressway

82km

ssed oefen

ssed Luloy

from A

xO
o

el

Mt. Sennokura

from A

5530, Shicsawa

Uonuma-gizn ¢+

i ifanetsu-
A\ Expressway

Mt. Saburyu

135k

2. Sight

1 case which heavy rain, fog, snow Omay disturb driver’s sight and may cause problems, the system can

| Mt. Naoba ®° ik < pliay;) s Mt Asahi

M-t. Tanigawa

Tone-gun Ic

Gunnma-ken

Mt. Shibutsu
Tone

291

Mt. Hotaka

offer information about them and remind the driver.
Tafget Tr 'r;formation Management actor Further note
ired

1.Rainfall, snowfall, Wil‘l(b ainfall information Metrological Agency Dynamic informption
stprm \% Snowfall information Metrological Agency Dynamic informption

R % Wind storm information |Metrological Agency Dynamic informption
2. Pight & : Sight information Road administrator Dynamic informption
Advantage'of the service

Re du(;{&i fic accidents caused by aggravation of weather by offering information of weather.

o
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D.2 Information Around the Vehicle (Warning)

D.2.1 Information Around the Vehicle

2. Offer information around the vehicle (Alert driver)

| Features: 2-1.Information around the vehicle

Service overview

1.Interflow

System will perceive situation around the vehicle (existence of other vehicles and so on) and remind driver.

At inte]

fTow section, infra-equipped detector may detect other vehicle interflowing and Inform the driver
through vehicle-infra communication.

3. Overtaking

Remind the driver of overtaking in a road where overtaking is not permitted.

Receive information on other vehicles through camera, radar or communication system and inform the driv

of existence of other vehicles.
3. Lane change

Remind the driver of lane change in a road where lane change is netpermitted.

Receive information on other vehicles through camera, radar or communicationfsystem and inform the driv

of existence of other vehicles.

4. Oncoming vehicle

28

29

Infra-equlpped detector may detect other vehicle coming from the oppesite direction on the road whose width
is minimized and the system will remind the driver.
5. Trolley
In a dire¢tion of a trolley, infra-equipped communication niay detect the approaching of a trolley and reminfd
the driver.
‘¢Road side equipment
L (TWS)
Side and rear . \J
vehicles .
N
_.O Lane
\) warning ~ control
Q . (LOWS J(TKAS Ty spoots
% (FSRA) :
\ . High speed Lov apsed Forward vehicle
%) 1 CACC = (TSF)
O - _J [FVCWS—(FVCMS)
= o warning control
Target Traffic information Management actor Further note
required
1. Interflow tnterflowarea Read-administrater
2. Overtaking Overtaking prohibited Public safety commission
area of each prefecture
3. Lane change Lane change prohibited |Public safety commission
area of each prefecture
4. Oncoming vehicle Road width minimized Road administrator
area
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2. Offer information around the vehicle (Alert driver) Features: 2-1.Information around the vehicle
5. Trolley Information about trolley |Road administrator
direction

Information on whether |Public safety commission
driving into orbital area |of each prefecture
is possible

Advantage of the service

Reduce traffic accidents caused by overtaking or lance change.
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D.2.2 Intersection Information

2. Information around the vehicle (Alert driver)

|Features: 2-2. Intersection information

Service overview

Offer information on vehicles and pedestrians at intersections.

Receive information on vehicle approaching from non-preferred crossing road, which information is made from
infra-vehicle communication detected by infra-equipped detector. The system will remind the driver of it, in an
intersection without traffic righfc

1. Straight

walking

2. A
utili

fter a temporary stop,
ing information such
as |ocation and speed of
owr| vehicle and the other
vehfcle, the system will
warh the driver.

1. Obtain information
about location of other
vehicles and speed
through infra-vehicle
communication

2. Right turn

N
Remind the driver of car from the opposite direction and pedestrians walking crosswalk, which info‘ﬁ&cion i
received by infra-vehicle communication and detected by infra-equipped detector. _ I\ *

Detect fhe existence of two-wheels driving left side by camera or such equipments, and%a%
crosswalk by infra-equipped detector,

3. Left turn

tect pedestriang

and remind the driver through infra-v\& e communicatior].

.\Share information

\% about vehicle location

or speed information
: communication
Utilizing i ation such
as dri ehicle's
rand other

through vehicle-vehicle
-
indi
icle's indicator and
d , system will

loperate warning system.

Own vehicle

Other vehicles -

.
A

.Y,

Image of clash prevention at the corner

information through
vehicle-vehicle
communication

oF
C)\\O

Share information about
hicle location or speed

A\
xO

Image of clash prevention when turning right

Own vehicle

Other vehicles ==

Utilizing information such
as driver's vehicle's
indicator and other
vehicle's indicator and
speed, system will
operate warning system.

Image of clash prevention when turning left

intersections

Target %\ Traffic information Management actor Further note
Tequired
1. Straight Detailed information of Road administrator Clarify the positions of

vehicles and pedestrians

2. Right turn
intersections

Detailed information of

.. In an intersection.
Road administrator

3. Left turn
intersections

Detailed information of

Road administrator

Advantage of the service

intersection.

Reduce traffic accidents caused by oversight cars from the opposite direction, pedestrians, two-wheels at
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D.3 Vehicle Control

D.3.1 Vehicle Control (Parametric Control)

3. Vehicle Control |Features: 3-1. Parametric Control

Service Overview
Improve vehicle’s safety by using road data and optimizing regulation of vehicle control unit
1. ACC

In[ATT, 1t 1s possible that a sensor, which identilies leading vehicles, cannot function adequately, depehding on
the road geometry (Curve/Slope). By providing ACC control units with information on detailed road-geometry
(Curvature/Slope), it can optimize ACC control.

2. Phift Control

Control shift appropriately by providing shift control unit with information on detailed road geometily (Curva-
ture/Slope).

Enfable shift control, in response to changes of road surface condition, by providihgroad surface infomation.
3. Puspension Control

Control suspension appropriately, by providing suspension control unit with'information on detailed|road
gepmetry (Curvature/Slope).

Enlable suspension control, in response to changes of road surfacec€ondition, by providing road surfage infor-
mation,

4. Light Control

Control light appropriately (control light distribution) by providing light control unit with detailed information
on|road geometry (Curvature/Slope).

5. Ptability Control

Control brake and engine-torque appropriately, by providing stability control unit with detailed infoifmation on
rofid geometry (Curvature/Slope).

6. Power Control

Ogtimize control over discharge and charge, by providing detailed information on road geometry (Slppe) and
m¢teorological information (temperature/ amount of insulation), which influences power consumptipn of
hyprid and electrical vehicles.

Copntrol remaining batterylevel appropriately, by calculating power consumption, remaining battery|level, and
digtance to a nearest chakging station.

Tafget Traffic information Management actor Further note
required
1. ACC Curvature, Slope Road administrator
2. Phift Control Curvature, Slope Road administrator
Road surface information |Road administrator Dynamic informftion
3. Buspension Control Curvature, Slope Road administrator
Road surface information |Road administrator Dynamic information
4. Light Control Curvature, Slope Road administrator
5. Stability Control Curvature, Slope Road administrator
Road surface information |Road administrator Dynamic information
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3. Vehicle Control Features: 3-1. Parametric Control

6. Electricity Control Slope Road administrator
Charging station Service provider
Meteorological informa- |Meteorological Agency Dynamic information
tion

Advantage of the service

Enable safe and comfortable drive by optimising vehicle controls according to uncertain road conditions
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D.3.2 Vehicle Control (Brake Control)

3. Vehicle Control |Features: 3-2.Vehicle Control (Brake Control)

Service Overview

Avoid dangers by controlling vehicle’s brake via driving support unit

1. Lane keeping

Control each brake on each wheel individually and get the vehicle back to lane, when in-vehicle camera finds
out that lane departure is likely to take place.

Control T Control = Control
= I /2 —— / T— - = ;
B i s_ugn_ A

O Alert

O Alert O Alert N

2. Speed Control &%

Operate brake and control speed not to exceed the speed limit, when it ex the speed limit and the driver
does not reduce speed or ignore the alext:

Ephable brake control, in response to changes of road surface condi'%nc,l)y providing information on|road sur-
face.

3. Halt operati{\&
Operate brake and reduce speed when the driverf@s not slow down after halt instruction
4. Avoidan collision

Alert the driver when a collision with leading vehic.]&x and obstacles is possible, judging from informption pro-
vided by rai@and in-vehicle camera.

Reduce damage by operating brq@and activate seatbelt, when a collision is inevitable.

Enable brake control, in response to %ﬁ'ﬂges of road surface, by providing information on road syirface.

O\\ Backward milli-wave

o Precrash  radar image

seat belt
2 Driver Monitor Camera | r
O Milli-wave radar image
\
L= |

QE Image of Pre-crash safety system

Time elapsed Collision
&E With monitor When system determines ! Alert {buzzer and display)
% that the driver is not looking | E
= X forward or has closed eyes i’ v B
!ﬁ === for certain time. S T c
Without monitor (milli-wave radar system) i | Alert (buzzer and display)
e : : AL B
EGEEGH  — 5 i i
A. Pre-crash brake assist in readiness  B. Pre-crash brake control
C. Pre-crash seat belt control
Target Traffic information Management actor Further note
required
1. Lane keeping Lane information Road administrator
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3. Vehicle Control

Features: 3-2.Vehicle Control (Brake Control)

2. Speed Control

Speed limit information

Public safety commission
of each prefecture

Critical speed information

Service provider

Compounded from infor-
mation on Curvature,
Slope, and Dangerous
point

Road surface information

Road administrator

Dynamic information

3. Halt operation Location of stop sign infor- | Public safety commission

mation of each prefecture
4. Avoidanice of collision Curvature/Slope Road administrator

Road surface information |Road administrator Dynamic information
Advantagg of the service

Reduce dajmage by controlling Blake, when the vehicle is in danger
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D.4 Transportation Information

D.4.1 Environment Information

4. Offer transportation Information

Features: 4-1. Environment

I

Service Overview
Provide information for environmentally-friendly drive

1. Control CO2 emission

Slowdown

Mileage rate (

ROoad geometry (CUrvature, SIopeJ, speed, and stop-start movement at INTtersections INTIuence tne ajount of

CO2 emission.

Offer driving plan (departure time, break time) and the route which minimize CO2 emissiof, based on the

information.

The process of Eco drive

A Process of environmentally-friend)y gsive
7
8 .n
Stoppage " R,

19%

the v

Brake when stop

|

—— Normaldllive
we= Eco drive

Waste

ehicle
Time

Startup_- ]

Advice1 Push the accelerator little by little

Source: Energy Saving Centre Advic&v Maintain a steady speed
Q{@ing Reduce rapid acceleration/deceleration

,-\bcdvice 3 | Release the accelerator in anticipation of stop line
 Slow down | Release the accelerator when finding red signal

Advice 4 | Idling stop practice

Stoppage | stop idling when halting for a long time

Source: Japan Automobile Federation website

Tafget Traffic information Management actor Further note
required
1. Lontrol CO; emission Curvature, Slope Road administrator

Speed limit information Public safety commission

Intersection information of each prefecture

Traffic congestion infor- |Road administrator Dynamic information
mation
Mileage Service provider Mileage table on actual

road

Advantage of the service

Reduce the amount of CO, emission
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D.4.2 Transfer Point Information

4. Transfer Point Information Service Function:4-2. Driving Support

Service Overview
1. Car park

Guide the driver to the best car park, judging from its location, business hours, and information on parking
availability.

Provide the driver with information about their cars’ parking lot when he/she is not in their vehicle.

Z. Park and Ride
Offer thle best route to the destination, based on the information on public transportation service, transfer
point and car park.
Support transfer to public transport.
3. Multi-modal
Ptovide information on modal shift at transfer points in order to support Multimodal transfer.
e
LS 3 :ﬂ. In-vehicle terminal Faxi
Park & Ride E network centre !
Carpark == Information -
information cooperation SDY
Taxi
= @ management
’J) SR ————— \- et tr’::sbll:::ﬂ Mt—i—t—-14  information [Ig
Public
transport
information N === m
Bus ¥ Iy
m Pedestrian information  Car sharing management .
information Car sharing
Pedestrian
navigation
Target Traffieinformation Management actor Further note
required
1. Car Park Car Park information Parking facility operations |Location of car parks,
company opening hour, intended
type of vehicles, price,
parking availability
Parking place information |Parking facility operations
company
2. Park and Ride Public Transport informa- |Public transport facility Public transport service,
tion car park information
Transfer route Public transport facility Route from car park to
public transportation
3. Mult-modal Transfer point information | Transport facility Standardization of infor-
mation is necessary

Advantage of the service

Reduce the amount of CO, emission
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Annex E
(informative)

ISO/TS 17931:2013(E)

Data Flow of the Target Example Services

E.r—Generat

These data flows are Japanese cases.

E.2 Road Information (Warning)

E.2.1 Speed Information

1.Jffer road information(Alert driver)

Feature: 1-1.(Spe€d information

1. Ypeed limit

Detail of road information used

Foq offering Information about speed limit, information possessed by Public safetj.eommission of each prefecture will be us

bd.

Roqd information used

Details of road information considered by TG1

Rojd Management | Data item |Accu- Administra- |Datasouree  |[Collec- [S |Frequency |Fresh- Object Data
infprma- |actor racy tor torand |or |ofupdate |ness format
tiop user R
Spé¢ed Public safety | Speed — Public safety{DRM con- DRM Not yet Unknown | Basic rqad
linfit infor- | commis- regulation commis- firms the deter- (Motor
majion sion of each |[informa- sion of each |[signson the mined ways,
prefecture |tion prefecture |spot nationall
roads apd
prefectpre
roads of
roads with
a widthfof
over 5.4 m)
and at
the same
time those
around
some infter-
section§.
— National DRM S |Notyet Unknown [ Some
Institute for deter- motorways
Land and mined
Infrastruc-
ture Manage-
ment (NILIM)
NEXCO

2. Safety speed

For offering information about safety speed, information possessed by road administrator such as curvature and slope and elevation or
high risk area information and surface information possessed by road administrator and vehicles and drivers will be used.

Road information used

Details of road information considered by TG1

Road Management | Data item |Accu- Administra- |Datasource |Collec- |S |Frequency |Fresh- Object Data
informa- |actor racy tor torand |or |ofupdate |ness format
tion user R
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1.0ffer road information(Alert driver)

Feature: 1-1. Speed information

Sag congesti

prefecture w

ill be used.

bn information possessed by road administrator and speed limit in

Curvature, |Road admin- |Curvature |[— Road admin- | DRM DRM S |4timesa |Unknown |Basicroad
slope istrator radius istrator year
30 cm Road admin- | NILIM«NEXC | RM Notyet Unknown | Some
istrator deter- motorways
mined
Longitudi- |— Road admin- [ DRM DM S |[Notyet Unknown | Basic road
nal slope istrator deter- and at
mined the same
time those
around
SUIIIT illLCl'
sections ())
— Road admin- | NILIM« DRM S |Notyet Unknown | Some Q
istrator NEXCO deter- motorvf;b
mined a '\ .
Altitude Fewm |[Road admin- [Publiccom- |DRM S |Notyet Unknown/ @Qroad
istrator panies deter- '\\
mined
P
Danger- Road admin- &‘O
ous points ||strator, user ()\
informa- %
tion .\
Road Road admin- O’\
surface strator, user Q
informa- <>
tion r
3.5 ti \\9‘
. Sag congegtion 0

f@m tion possessed by public safety commission of ed

O

ch

AT
Road informption used |Details of road information considered by TGl‘Q\
N
Road Management |Dataitem |Accu- Administra- Data&o\@'ce Collec- |[S [Frequency |Fresh- Object Dath
informa- hctor racy tor torand |or |ofupdate |ness foripat
tion \O user R
Sagarea Road admin- |Sag conges- | — Road \£~Road DRM S |Notyet Unknown | Some
strator tion infor- admin administra- deter- motorways
mation tor [ tor [NEXCO mined
(East, (East, Cen-
West), tral, West),
nshu-Shi- | Honshu-Shi-
C) oku Bridge |koku Bridge
Expressway |Expressway
O : Company Company
9 Limited] Limited]
Speed Public safety |Spee ) — Public safety | DRM con- DRM S |Notyet Unknown | Basic road
limit infor- | fommis- re @)n commis- firms the deter- and at
mation ion of each in&‘ma— sion of each |signs on the mined the same
prefecture &'ﬂ prefecture |spot time those
<> around
% some inter-
&?* sections
O_; — — NILIM- DRM |S |Notyet |Unknown|Some
NEXCO dat H: | i
NEXEO determindg HOtOFWaySs
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1.0ffer road information(Alert driver) Feature: 1-1. Speed information

Overview of information flow

1. Speed Limit

Public safety commission of each prefecture offers new information to Map Centre, when information about speed limit is updated.

Map Centre integrates information.

Service Centre sends speed limit information as attribute of link to vehicle-equipped system.

In-vehicle devices will operate alerting to driver, depending on information from Service Centre and responding to car location and driv-

ing

2.S

speed.

afety speed

Ea
Ea

Map Centre integrates data.

Sef
r

—

In-pehicle devices will alert the driver based on car position and driving speed, and will alert by following those data sent by}

Cel
3.9

Ea
is y

Map Centre integrates data.

Sef]

tiop information and speed regulation information.

In-pehicle devices will alert the driver, based on car location and driving speed and following those data sent by Service Cent]

sk area information. Also, it transmits surface information to in-vehicle devices.

h road administrator will provide information to Map Centre when information about safety speed is updated.

h road administrator provides surface information to Disaster Prevention Centre as needed.

vice Centre transmits alert starting point and safety speed to in-vehicle devices, calculating from curvattbe;slope, elevat

tre.
ag congestion

h road administrator and public safety commission of prefecture will provide informatioh.to map centre when informati
pdated.

vice Centre transmits information on alert staring point and recommended speed to in-vehicle devices, calculated from s

ion, high

hg conges-

re.

Service

n about sag

HMI Sysfem
| | | |
Navigation  Driying Support
System system
Public safety Wb Cohtis Service Centre i Functions { ungions
commission P /_,L\
Spesd limit 1.5 { Limit /j\
information e +Integrate informmation | : Ca\tcu\ate SRR }_ - S}E)ﬁad Ll t _>\___/ et A
provided by each data points X
source DB DB
Road administrator *Change format for in-
Curvature and Slope -Combine treyrtegrated vehicle devices
Elevation informatior read inforfqatisn with
o map data — _>
Dangerous points ~ ’ 2 Safety
information . }l = ny Speed mEmE l>
ag congeshon 3 Sag |
oocured area - / . i ) ™
e . e e
[ ]
Disaster Prevention = congestion ‘ :
Centre ]
Collect surface ] e
B (M. information provided ]
from each. data source
GPS Speed metre
» 1. 8peed limit »ZISafety speed » 3. Sag congestion
NOTE: Solid lines represent static information, dot line represent dynamic flow of information
BLOTE: | lnalael L. CIRTT- VNP N PN a.ﬂ bt b rocult of T el Itali Mﬁga'te’l
2 i T 1o
Requirements for Navigation system
Store alert starting point, safety speed, recommended speed and surface information as a point.
Store speed regulation information as an attribute of link.
As for road surface information, real-time updating is necessary.
Chart. Road information used in Navigation system
Information flow Requirements for navigation system
Information provided by |After processed at Service target Data format |Accuracy providable |Frequency of update
each data source service centre providable providable
Speed regulation infor- | — 1. Speed limit Attributes of | Unknown S
mation link
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1.0ffer road information(Alert driver) Feature: 1-1. Speed information

Curvature radius Alert starting point | 2. Safety speed Position Unknown S

Longitudinal slope Safety speed (Curvature radius
) . ) which is preexistent

Altitude information data is updated 4

Dangerous points infor- times per year)

mation

Road surface informa- — 2. Safety speed Position Unknown R

tion

Sag congestion informa- |Alertstarting point |3.Sag congestion Position Unknown S

tion

Recommended speed

Speed reguldtion infor-
mation

NOTE Undeflined parts are difficult to obtain after all research, and italics mean that item is uninvestigated at TG1.

E.2.2 Traffic Restriction Information

1.0ffer road |nformation (Alert driver) Feature: 1-2. Traffic Restriction information

Detail of roafl information used
1. Temporary stop

For offering nformation about temporary stop, stop line information possessed by road admifiistrator and regulation sign informatiofp
possessed by public safety commission will be used.

Road informption used |Details of road information considered by TG1

Road Manage- Dataitem |[Accu- |Administra-|Data Collector and S |Fre- Fresh- | Object Datla
informa- |mhentactor racy tor source user or |quency of |ness for
tion R |update ma
Informa- |Road Stopline [30cm |Road DRM DRM S |Notyet Unknown | Basic road
tion on ddministra- administra- | measured deter- and at
temporary | for tor mined the same
stop Rublic time those
dafety around
ommis- some inter-
dion of each sections
prefecture ) X _
Regula- — Public Public Traffic Safety S |— Unknown | —
tory sign safety safety Association
comumis- com-

sion’of each |mission
prefecture |ofeach
prefecture

2.0ne way

For offering Information about oneway, Traffic Restriction information’s possessed by public safety so mission of each prefecture willfbe
used.

Road informption used |Details of road information considered by TG1
Road Manage- Dataitem |Accu- Administra- | Data Collector and S |Fre- Fresh- Object
informa- |inentactor racy tor source user or |[quency of |ness
tion R |update
One way |Rublic Traffic — Public Public Japan Traffic S |Once Unknown | Basic road
informa- |safety Restric- safety safety Management ayear
tion commis- tion infor- commis- com- Technology (unknown

sion of each | mation sion of each |mission |Association from

prefecture prefecture |ofeach (JTMTA), TMI now)

prefecture
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1.0ffer road information (Alert driver)

Feature: 1-2. Traffic Restriction information

1. Temporary stop

updated.

Overview of information flow

Road administrator and public safety commission will provide information to Map Centre when information on temporary stop is

Information is collected at map centre. Service Centre will calculate alert-starting-point from information on stop line and regulation
sign, and will deliver it to in-vehicle devices as a point.

In-vehicle devices will operate alert system based on information received from service centre, on car location and driving speed and
stop line detected by CCD camera.

2. Gre-way

Ro

Map Centre integrates information.

d administrator and public safety commission will provide information to Map Centre when information about one way iL updated.

Seqjvice Centre will check if there is one way or not and which way driver can drive from information about Traffic\Restrictiop informa-
tiop, which will be transmitted to in-vehicle devices as an attribute of link.

In-pehicle devices will operate alert system based on information received from Service Centre and on car lecation and drivihg speed.

A‘O HMI system

>\ Navigation

| |

A : Drive Support
Hoad administrator Map Centre Service Centre system system
. 1
' ® Calculate waming points Functions
. Integrate information
provided by each data ;
Public safety source
commission of +Change format for in- hE
each prefecture vehicle devices
i i ] ¢-l
Regulatiory sign . Combine the integrated
= = road information with map
raffic regulation dat:
- e
» 4 3 - Captured
W= mage of
—>1.Temporaly stop —>2.0ne way tamera
Speed ( aop ...
metre | camera
Requirements for navigation system
Stdre alert starting point as a point.
Stdre available direction and ekistence of the one way as a attribute of Link
Chirt. Road information used.n Navigation system
Infprmation flow Requirements for Navigation system
Infprmation provided ~ | After processed at |Service target Data format provid- |Accuracy providable | Frequé¢ncy of
by pach data sourcé service centre able updat¢ providable
Stdp line Alert starting point | 1. Temporary stop Spot Unknown S
: (temporary stop)
Regulatery sign
TrdffieRestriction Existence or non- 2.0ne way Attribute of link Unknown S
information existence of Traffic (Traffic Restric-
Restriction tion data, which
. . . are preexistent
Availble direction data, will be
updated once a
year)

© IS0 2013 - All rights reserved

77


https://standardsiso.com/api/?name=518d8ffa24e62847876f5f8f810bb4c5

ISO/TS 17931:2013(E)

E.2.3 Lane Information

1.0ffer road information (Alert driver) Feature: 1-3. Lane information

Detail of road information used
1. Driving Lane

For providing information about driving lane, intersection regulation information and Traffic Restriction information, regulation sign
information possessed by public safety commission will be used.

Road information used |Details of road information considered by TG1
Road Manage- Dataitem |Accu- |Administra-|Data Collector and S |Fre- Fresh- | Object Data
informa- |prentactor raey tor sSotree et or—atreney-of—Tress for
tion R |update ma
Lane Rublic Inter- — Public Public JTMTA, TMI, etc. |S |Oncea Unknown | Basic road
regulation |dafety section safety safety year
informa- ommis- regulation commis- com-
tion dion of each |informa- sion of each |mission
prefecture |tion prefecture |ofeach
prefecture
Traffic — Public Public JTMTA, TMI, etc. |S |Once Unkatown | Basic road
Restric- safety safety ayear
tion infor- commis- com- (unknown
mation sion of each |mission from
prefecture |of each now)
prefecture
Regula- — Public Public Traffic Safety SSq— Unknown | —
tory sign safety safety Association
commis- com-
sion of each |mission
prefecture |of each
prefecture
Variable |[Rublic Same as above
lane infor- |dafety
mation ommis-
dion of each
prefecture
Buslane |RFublic Same as above
informa- |dafety
tion ommis-
dion of each
prefecture

Overview of information flow
1. Driving lane

Public safdty commission of each prefecture will provide information to Map Centre when information about driving lane is updated.

=]

Map Centr¢ integrates information.\TURNRIGHT, TURNLEFT lane, Variable lane, Bus lane and those regulation conditions (regulatioj
hours, avallable directions) wilkbecalculated or detected at Service Centre to an attribute of link and it will be delivered to in-vehicle
devices.

In-vehicle devices will operate alert system based on information from Service Centre and will operate following car position and driv-

m=)p-1.Driving lane

ing speed.
HMI system
| |
ic bafi Map centre Service centre Navigation Driving Support
Public safety t system
commission i A ( A £Yatenl -
r + Integrate information « Calculate wamin,
|ﬂt9f|39_°t|0" provided by each data points ’
regulation source # ™=
nformation Ch ¢ i
. ange foma rin- 3
vehicle devices “
Traffic »—
regulation + Combine the
information integrated road
information with map
Regulatory sign data i -
2 ongitude
) et
GPS ---

Metre aen
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1.0ffer road information (Alert driver)

Feature: 1-3. Lane information

Requirements for navigation system

Chart. Road information used in Navigation system

Store information about TURNRIGHT TURNLEFT lane, Variable lane and Bus lane and regulation conditions as attributes of Link.

Information flow

Requirements for Navigation system

Information provided
by each data source

After processed at
service centre

Service target

Data format provid-
able

Accuracy providable

Frequency of
update providable

Intersection regulation

TURNRIGHT, TURN-

1. Driving lane

Attribute of link

Unknown

S (intersection
regulation infor-

Regulation informa-
tion

information LEFT lane

Trgffic Restriction Variable lane TTatTo

infprmation ;
Bus lane matio

Regulatory sign

n and Traffic
Reétrirtion infor-
h, which is
preexistent infor-
mation, is updated

once alyear
E.2.4 Sign Information
1.Jffer road information (Alert driver) Feature: 1-4. Sign information
Detail of road information used
1. Jign
In ¢rder to provide information on road signs, alert signs information possessed by{oad administrator will be used.
Rofd information used |Details of road information considered by TG1
Road Manage- Dataitem [Accu- |Administra- |Data source | Collector and S |Fre- Fresh- | Objec Data
infprma- |mentactor racy tor user or |quency of |ness for-
tiop R |update mat
Aldrt sign |Road Alertsign | — Road Road — S |— Unknown | —

administra- administra- |admihistra-

tor tor top

Overview of information flow
1. Sign
Each road administrator will provide information to Map Centre when information about road signs is updated
Map Centre integrates information.
Service Centre will calculate alert starting,points and alert content from alert sign information, and deliver information as 4 point to in-

vehicle devices.

Road
administrator

Map Centre

* Integrate information
provided by each data
source

2 Combing th

Service Centre

* Calculate warning
points

s hanae format forjn.

Alert sign _

Integrated road
information with map
data

vehicle devices

- 1. Sign

In-vehicle devices will operate alert system based on information from Service Centre, and will operate alert system folloying to car
location.

HMI system
| | [ ]
Navigation Driving support
system sy stem
Functions Fungtions
d DB

Lonitude
Latitude

GPS

Requirements for navigation system

Chart. Road information used in Navigation system

Store alerted sections as attributes of link, and alert started point and alerted content as a point.

Information flow

Requirements for Navigation system
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1.0ffer road information (Alert driver)

Feature: 1-4. Sign information

Information provided

After processed at

Service target

Data format provid-

Accuracy providable

Frequency of

by each data source service centre able update providable
Alert Sign Alerted section 1. Sign Point Unknown S
Alerted content Attribute of link

Alert started point

E.2.5 Traffic Information

1.0ffer road

nformation (Alert driver)

Feature: 1-5. Traffic information

Detail of roa
1. Traffic corn

For offering

i information used

gestion information

nformation about congestion, information possessed by each prefectural police and each road administratorwill be used|

For offering

Road informption used Details of road information considered by TG1
Road informp- |Manage- Dataitem |Accu- |Administra- |Datasource |Collector S |Frequency fFresh- Object |Datla
tion ment actor racy tor and user or |ofupdate! |ness for
R ma
Traffic conggs- |Each Traffic — Each prefec- |Each JARTIC R |Every Unknown | —
tion informa prefectural |congestion tural police, |prefectural 5'min
tion police informa- road admin- |police, road
Road tion istrator admin-
administra- (Regional istrator
tor Bureau, (Regional
NEXCO, etc.) |Bureau,
NEXCO,
etc.)
Tailback infgr- |Road
mation administra-
tor
2. Road consfruction

nformation about road construction, construction gegulation information possessed by road administrator will be used.

Road informption used Details of road information considered by TG1
Road informp- |Manage- Dataitem |Accu- Administra- |Data source |Collector S |Frequency |Fresh- Object |Datja
tion ment actor racy tor and user or |ofupdate |ness for
R ma

Road constrjyic- |Road Construc- |— Road admin- | Road JARTIC, road |R |Regulation |Unknown | —
tion informa administra- | tion istrators administra- |administra- in case of
tion tor regulation tor tor road con-

informa- struction

tion

3. Temporar

For offering
each prefect

re will be useds

ly Traffic Restriction

nformation abotut’temporarily Traffic Restriction, closed to traffic information possessed by public safety commission of

Road informption used Details of road information considered by TG1
Road informp- [Manage- Dataitem |Accu- Administra- |Data source |Collector S |Frequency |Fresh- Object |Datja
tion ment actor racy tor and user or [ofupdate |[ness for
R ma

Temporarily Public
Traffic Restric- |safety
tion commis-

sion of each

prefecture
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1.0ffer road information (Alert driver) Feature: 1-5. Traffic information

Overview of information flow
1. Traffic congestion information

Each road administrator and each prefectural police will provide Japan Road Traffic Information Centre with information on traffic
congestion and the tailback as needed.

Japan Road Traffic Information Centre integrates information. Service Centre provides in-vehicle devices with traffic congestion infor-
mation as an attribute of link, and information on the tailback as a point.

In-vehicle devices will operate alert system based on information from service centre, and will operate alert system following to car
position.

2. R o £ 4 HY i
. IreatrtoRSTra et o Hroriratiotr

Eag¢h road administrator provides information for Japan Road Traffic Information Centre when traffic is restricted due to rodd construc-
tiofps.

Japn Road Traffic Information Centre integrates information. Service Centre provides in-vehicle devices with regulatory information as
an pttribute of link.

In-pehicle devices will operate alert system based on information from Service Centre, and will operate alértsystem following to car
locption.

3. Temporarily Traffic Restriction

Public safety commission of each prefecture provides information for Japan Road Traffic Inforpration Centre when road trafffic is
rerputed during events.

Japn Road Traffic Information Centre integrates information. Service Centre provides inzvehicle devices with information ojn temporar-
ily [Traffic Restriction as an attribute of link.

In-pehicle devices will operate alert system based on information from service centre, and will operate alert system following to car
locption.

HMI system
1 | |
Navigation Drivihg support
system ystem
— Japan Road Traffic ] ’ Functions ‘ Fynctions
Road administrator Information Centre Service Centre ;
1] E 5
Traffic congastian Ip=sssg— @ - ’i\\
i . Integrate n «»Change i formaty forui : 1
Taithack infarmation an vehicle davices DB DB
e traffic congestiar,
Regulatory information i regulation anl_d' -
aused by constructions closure, provtd_ecf construction
by each data
SoUrce
Public safety commission <
of each prefecrture N\ S Socasiana]
Temporarnly trafic m el 4 DI UL DI t,:afﬁc regulation l>
reguiation - > |
Each prefectural policd Lonitude
p p N Latitude
Traffic congestion
information T oot — GPS

—> 1. Traffie{congestion -> 2. Road construction -> 3. Temporarily traffic regulation

NOTE: Solid\linés represent flow of static information, and dot-lines represent flow of dynamic information.
NOTE: tinderlines represent unavailable information at the result of TG1, and ltalics represent uninvestigated item at TG1.

Reqiuirements for Navigation system

Store traffic congestion information, road construction information and temporarily regulation information as attributes of link, and
information on the tailback as a point.

Update traffic congestion information, road construction information and temporarily Traffic Restriction information in real time.

Chart. Road information utilized in Navigation system

Information flow Requirements for Navigation system

Information provided
by each data source

After processed at
service centre

Service target

Data format provid-
able

Accuracy providable

Frequency of
update providable

Traffic congestion

1. Traffic congestion
information

Attribute of link

Unknown

R

(Traffic conges-
tion information
is updated every
5 min)
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1.0ffer road information (Alert driver)

Feature: 1-5. Traffic information

Tailback — 1. Traffic congestion Point Unknown R
information

Regulatory information | — 2. Road construction Attribute of link Unknown R

caused by construc- information

tions

Temporarily traffic — 3.Temporarily Traffic Attribute of link Unknown R

information Restriction

NOTE Underlines represent unavailable information at the result of TG1, and Italics represent uninvestigated item at TG1.

E.2.6 Rg

pad Surface Information

1.0ffer road

nformation (Alert driver)

Feature: 1-6. Road surface information

Detail of roa

1. Flood, fred

ze

 information used

Information gervice on flood and freeze uses information on flood, freeze, temperature, rainfall and snowfall, whichis possessed by

MetrologicallAgency. Also, it uses archival record possessed by service providers.

Road informption used Details of road information considered by TG1

Road infor- [[Management|Data Accu- |Administra- |Datasource |Collectorand |[S |[Fres Fresh- Object Dat

mation actor item racy tor user or |qdency of |ness for
R [dpdate ma

Flood Road admin-

informa- istrator

tion

Freeze Road admin-

informa- istrator

tion

Tem- Meteorologi- | Real- — Meteorologi- | Meteorologi-\Disaster R |Every Unknown | Some

perature (lcal Agency |time cal Agency |cal Agencyy,™| prevention 10 min observa-

rainfall Road admin- | rainfall Road admin- | Road admin- |information tion points

snowfall istrator istrator istrator centre

Archival Service

record provider
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1.0ffer road information (Alert driver) Feature: 1-6. Road surface information

Overview of information flow
1. Flood, freeze

Each road administrator provides information on flood and freeze for Disaster Prevention Centre as needed. Metrological Agency pro-
vides information on temperature, rainfall and snowfall to the Centre as needed.

The Disaster Prevention Centre integrates information. Service Centre provides in-vehicle devices with the information on flood and
freeze as spots. Also, Service Centre provides in-vehicle devices with the information on the places where flood and freeze are likely to
occur as points, based on the information on temperature, rainfall, snowfall and archival record.

In-vehicle devices alert the driver, based on the location of the own vehicle and driving speed, in addition to the information on Service

Centre
HMI s
L} \‘K
Navigatiol 1
systeni, -
Disaster ; Js
Road administrator Prevention Centre Service Centre
Flood iz Integrate . H|® . Calculate waming
information b - points
provided by , Change format for
Rainfall i each road im | inwehicle devices
administrators
Meteological Agenc
g gency .
Temperature -
Latitude r b
Rainfall " iufpan A Speed
Speed
Snowfall e o B . metre
e N
Archival record
-> 1.Flood/freeze
NOTE: Solid lines represent flow of static infarmation, and dot-lines represent flow of dynamic information.
Stdre the information on flood, freeze and\the places where flood and freeze are likely to occur as points.
Upflate information on flood, freeze. and'the places where flood and freeze are likely to occur in real-time.
Chirt. Road information used ip-Navigation system
Infprmation flow Requirements for Navigation system
Infprmation provided by~ After processed at |Service target Data format Accuracy providable | Frequency of
eadh data source service centre providable update providable
Flood — 1. Flood, freeze Point Unknown R
Frdeze — 1. Flood, freeze Point Unknown R
Tetpperature Places where flood | 1. Flood, freeze Point Unknown R
raipfall and freeze are (The ¢riginal
snqwfall likely to occur data dn rainfall
1S updated every
10 min)
Archival record

NOTE Underlines represent unavailable information at the result of TG1, and Italics represent uninvestigated item.

E.2.7 Zone Information

1. Road information (Warning) Features: 1-7. Zone information

Details of road information used
1. School zone, elder care facility zone, residential district

Information service on school zone, elder care facility zone and residential district uses information on school zone, elder care facility
zone and residential district possessed by municipalities.
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1. Road information (Warning) Features: 1-7. Zone information

Road information used |Details of road information considered by TG1

Road Manage- Dataitem [Accu- |Administra-|Data source |Collector and S |Fre- Fresh- Object Data
informa- |mentactor racy tor user or |quency of |ness for-
tion R |update mat

School Municipal-
zone ity

Elder care |Municipal-
facility ity

zone
Resi- Municipal-
dential ity
district

NOTE Schdol zone and Elder care facility zone are determined by municipalities and the regulation in these zones is determinéd by the
police deparfment.

Overview of information flow
1. School zone, elder care facility zone, residential district

Each munigipality provides information for Map Centre, in case the information on school zone, elder carefacility zone and residentifl
district is updated.

Map Centrefintegrates information. Service Centre provides in-vehicle devices with information on these zones as an attribute of link|or
as aspects.

In-vehicle dgvices alert the driver, based on the location of the own vehicle and running speedyin addition to the information provided by
Service Centre.

HMI system
[ | [ |
Navigation Driving support
system system

Municipality Map~ante st Functions Functions
g ™ ' ™ : -

+ Integrate .
information provided Caleulatyarning
Schopol zone by each data source points =\

* Change foemat for in

—EE— - Combins the vehicle devi
facility zone integrated road

information with map
data

Reside@m m P

Latituce B
—> 1. School zone, Elder care facility zone, resident district Longitude
GPS . . -

2 [z
gt
ER :
®

&

NOTE: PUnderlines represent unavailable information at the result of TG1, and ltalics represent uninvestigated item at TG1.

Requirements for Navigationsystém
Store the infprmation onssehool zone, elder care facility zone and residential district as attributes of link or as aspects.

Chart. Road Jnformation®used in Navigation system

Information flow Requirements for Navigation system
Information provided |After processed at |Service target Data format provid- |Accuracy providable | Frequency of
by each data source service centre able update providable
School zone — 1. School zone, elder care |Attribute of link Unknown S

facility zone, residential |Aspect

district
Elder care facility zone |— 1. School zone, elder care |Attribute of link Unknown S

facility zone, residential |Aspect

district
Residential district — 1. School zone, elder care |Attribute of link Unknown S

facility zone, residential |Aspect

district

84 © IS0 2013 - All rights reserved


https://standardsiso.com/api/?name=518d8ffa24e62847876f5f8f810bb4c5

ISO/TS 17931:2013(E)

E.2.8 Weather Information

1. Offer road information (Warning) Features: 1-8. Weather information

Details of road information used
1. Rainfall, snowfall, wind storm

Information service on rainfall, snowfall, and wind storm uses information on rainfall, snowfall and wind storm, which is possessed by
Meteorological Agency and road administrators.

Road information used |Details of road information considered by TG1

Road Management | Data item | Accu- |Administra- |Datasource |Collectorand |S |Fre- Fresh- | Object Data
inferare aetor raey +ot Hser or—Tetrerey-of—ress for-
tiop R |update mat
Rajnfall Meteorologi- | Real- — Meteorologi- | Meteorologi- | Disaster R |[Every Unknown[Some

cal Agency |[time cal Agency |calAgency |prevention 10 min obserya-

Road admin- |rainfall Road admin- | Road admin- |information tion ppints

istrator istrator istrator centre

Sngwfall |Meteorologi-

cal Agency
Wihd Meteorologi-
storm cal Agency

Overview of information flow
1. Rainfall, snowfall, wind storm

Meteorological Agency and road administrators provide information on rainfall, snowfall, and wind storm for Disaster Preyention Cen-
tre as needed.

Digaster Prevention Centre integrates information. Service Centre providesin-vehicle devices with the information on rainfpll, snowfall,
and wind storm as an attribute of link, which'was integrated as points.

Infvehicle devices alert the driver based on the location of the own vehigle'and driving speed, in addition to the information[provided by
ServiceCentre.

HMI system
[ | [ ]

Navigation Driving support

system
; s . v i
Disaster Prevention Service Centre
Meteorological Agency Centre

A
y

. O
Rainfall information| ™ ¥ + 'Infegrate inforfation o

* Calculate alert points >' |.Rainfall, ..>
provided by Sget) data B 1-‘ Mnfa“&

. 8 my ‘snowfall,
Snowfail informaiion .- ~ N\ i ER T R - - an
; : f »

vehicle devices wind storm

| MO LI Y >t >

Road administrator,

DB bB

b - o

Rainfall informatiol S Amia{ m o |
[ Rone momatchempoeee ) f L = speed
Longiuce

= = > 1.RalnFall, snowfall, wind storm cps Speed metrd.

_Nm‘rE;éoiid lines represent flow of static information, and dot-lines represents flow of dynamic information.

NOTE - Linderline epresent unavailahle information at the re o and lta anresen

Requirements for Navigation system
Store information on rainfall, snowfall, and wind storm as an attribute of link.
Update the information in real-time.

Chart. Road information used in Navigation system

Information flow Requirements for Navigation system
Information provided by | After processed at |Service target Data format Accuracy providable | Frequency of
each data source service centre providable update providable
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