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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bod

ies

(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
non-goverhmental, in liaison with ISO, also take part in the work. ISO collaborates closely with
Internationgl Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Internationpl Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main ftask of technical committees is to prepare International Standards. Draft International Standa
the technical committees are circulated to the member bodies for voting. Publication as
Internationgl Standard requires approval by at least 75 % of the member bodies casting.a-vote.

In other cjrcumstances, particularly when there is an urgent market requirement for such documents
technical gommittee may decide to publish other types of normative document;

— an ISOQ Publicly Available Specification (ISO/PAS) represents an agréement between technical experts
an ISQ working group and is accepted for publication if it is approved by more than 50 % of the memb
of the |parent committee casting a vote;

— an ISO Technical Specification (ISO/TS) represents an agreement between the members of a techn
commiittee and is accepted for publication if it is approved by 2/3 of the members of the committee cast

e years, revised to become an International Standard, or withdrawn. If the ISO/PAS or ISO/TS
confirmed,|it is reviewed again after a further_three years, at which time it must either be transformed into
Internationpl Standard or be withdrawn.

Attention i$ drawn to the possibility that'some of the elements of this document may be the subject of pat
rights. ISO| shall not be held responsible’for identifying any or all such patent rights.

ISO/TS 20452 was prepared by-Technical Committee ISO/TC 204, Intelligent transport systems.
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Introduction

ISO/NP 14826, Physical Storage for TICS Database Technology, was introduced into ISO/TC 204 with the

objective of standardizing a physical storage format (PSF) for navigation map data and related i
stored on physical media used by in-vehicle navigation systems. The intent was to facilitate an int
in-vehicle navigation market environment by developing a standard PSF that would enable naviga

nformation
eroperable
tion media

offered by different providers to be used by any navigation system and navigation systems m3
deyeloper to be able to read the same media.

There was widespread international participation in this effort. Many of the different companies
different participating national delegations possessed their own respective formats?) that were co
available. It was decided early on that since none of these existing formats would-bé adopted wh
thg standard physical storage format, the functional requirements of these-existing systems
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into solving common data modelling and orgamzatlon issues in the fields of telematlcs and location-based

services.

1) These formats are identified in the Bibliography of this Technical Specification.

2) Kiwi Format Specification version 1.2.2 (see Bibliography).
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TECHNICAL SPECIFICATION ISO/TS 20452:2007(E)

Requirements and Logical Data Model for a Physical Storage
Format (PSF) and an Application Program Interface (API) and
Logical Data Organization for PSF used in Intelligent Transport
Systems (ITS) Database Technology

1 | Scope

This Technical Specification describes the functional requirements and Logical Datd Model for P§F and API
andl the Logical Data Organization for PSF that were completed under ISO/NP 44826. It does naot specify a
Physical Data Organization.

2 | 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 peferenced
do¢ument (including any amendments) applies.

W

ISO 14825, Intelligent transport systems — Geographic Data Files (GDF) — Overall data specificatipn

3 | Terms and definitions

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

3.1
Address Location
application category that_deals with the task of expressing a real-world position in terms of the| PSF data
regresentation

NQTE Address/ocation is one of the six application categories supported by the PSF and the API.

3.2
adgress type
attfibutesefiroad section entity, specifying the type of house number ranges

EXAMPLE distinction between base address, county address, commercial address, etc., or no address.

3.3

application category

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

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

© 1SO 2007 — All rights reserved 1
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3.4

Application Program Interface

API

(ISO context) specification interface and set of function calls between application software and data access
libraries of vehicle navigation systems

3.5

base map

the whole of all transportation elements and all services, including their relationships to transportation
elements

3.6
Branded Third Party Data
BTPD
information about services which is supplied by third party data providers (e.g. tourist or’ motoring
organizatigns) who may impose proprietary restrictions on the use and presentation of the data

NOTE 1  |Access to BTPD is subject to authorization and licensing.
NOTE 2 |BTPD is a sub-set of Third Party Data (TPD).

3.7
cartographic feature
data moddl entity that represents geometrical information for display purpoeses, having non-explicit topolgpgy
and 0-, 1- and 2-dimensional types

EXAMPLES Display Point, Polyline and Polygon.

3.8
cartographic text

data mode] entity that stores name text that is associated with all or part of a cartographic feature

NOTE It is language-dependent and can contain aisuggested display location, orientation, language code, priority| (or
importance), suggested scale range, and bounding box.

—

3.9
condition
information related to link(s) which is-composed of condition type, condition modifiers and condition scope

3.10

crossroad
data modsgl entity that represents the single instance of the crossing of two named navigable featureg; it
relates to [the set of links“and nodes which comprise the crossing, and to the crossing of the navigaple
features tola place

3.1
display pqint
0-dimensianaltype of cartographic feature

3.12

dummy point

non-required entity that represents a position along a link where the link crosses a parcel boundary and does
not necessarily coincide with a shape point or node

3.13

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

2 © 1SO 2007 — All rights reserved
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3.14
intersection

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

one or more GDF level 1 junctions, road elements and enclosed traffic areas

3.15
junction

data model entity that represents a navigable feature which is either a named GDF junction or named GDF

intersection, and that relates a named navigable feature to a set of links and nodes and a place

3.16

larildmark
point, line or area feature that can be used to clarify the directions generated to describe a route

NQTE 1 It can be associated to a node or a link.

NQTE 2 A landmark cannot be in the Services, Administrative Areas, or Public Transportation Feature th
GDFF; however a facility in which a service is located can be a landmark.

347

layer

sulp-set of map data resulting from a subdivision of data of the same coverage area based on conte
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

3.18

Ie\iel

sulp-set of map data resulting from classification of data:of the same semantically contents based @
of dletails/density, related to the concept of different-map scales

NQTE Level 0 is considered the lowest level (greatest detail); higher levels are numbered level 1, level 2,
EXAMPLE Map display data can be aorganized into 6 levels representing different zoom scales.

3.19

link

dirgcted topological connection) between two nodes, composed of an ordered sequence of on
segments and represented by/an ordered sequence of zero or more shape points

3.20
M4gp Display
application category that deals with graphical information presentation

NQTE Map Display is one of the six application categories supported by the PSF and the API.

3.2

emes of the

nts (similar

n the level

etc.

e or more

muyltilink

ordered aggregation of links which are at the same level, connected in sequence, share the same functional
classification, form of way, direction of travel, and perhaps additional PSF-builder-specified characteristics,

such that each link is contained in exactly one multilink

3.22
navigable feature name

data model entity that represents the name for the transportation element, including GDF road element, GDF

ferry connection, GDF junction, GDF intersection

NOTE It is related to places, crossroads, junctions and road sections.

© 1SO 2007 — All rights reserved
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3.23
node
data mode

NOTE

3.24
parcel

| entity for a topological junction of two or more links or end bounding a link

A link stores the coordinate value of the corresponding GDF junction.

database partitioning unit, corresponding to a certain coverage area and associated with one level and

rea

ive

Les

containing data of one or more layers

NOTE 1  |A parcel contains (at least) all nodes with positions enclosed by or located on the outline of its coveragé g
plus (parts ¢f) all links attached to these nodes.

NOTE 2 It can be partitioned such that the amount of data of one parcel is nearly the same as that of ancther.

3.25

place

named arga which can be used as part of address location

3.26

place class

attribute of place entity, classifying data into highest administrative or geographic division, administraf
sub-division, postal, or colloquial (such as regions or neighbourhoods)

NOTE It is partially ordered as “place class A is below place class B” (does not imply strict or complete containment).
3.27

place level

level assogiated with places of place classification “administrative sub-division”

NOTE Higher/lower level situations are constituted by,the occurrence of a parent/child place relationship betwgen
places.

3.28

place relationship

bivalent rglationship between place entities, constituting the place tree, linking parent and child pla
(“place A i$ in place B”)

NOTE 1 It does not imply strict of, complete containment.

NOTE 2  [Itis attributed as: address significant, official, postal, or useful for reverse geocoding.

3.29

Point of Interest

POI

destinatior] and/af site of interest to travellers, usually non-commercial by nature

3.30

polygon

2-dimensional type of cartographic feature

3.31

polyline

1-dimensional type of cartographic feature

3.32

Positioning

application

NOTE

category that deals with the determination of vehicle location and map-matching

Positioning is one of the six application categories supported by the PSF and the API.

© 1SO 2007 — All rights reserved
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3.33
postal code
data model entity for a government-designated code used for specified regions for addressing

NOTE It is related to link, navigable feature name, place, and POI.

3.34

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

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

GOF level 2 feature composed of one, many or no road elements and joining two intersections, serying as the

basgic component of the road section entity thiat represents the left or right side of a link, and corr¢sponds to

NOTE It correspondgto-a link (ID).

3.1(:

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

NOQTE Route Guidance is one of the six application categories supported by the PSF and the API.

3.41
Route Planning
application category that deals with the determination of routes between specified points

NOTE Route Planning is one of the six application categories supported by the PSF and the API.

3.42

segment

straight section of a link connecting either two successive shape points, or a shape point and a node, or two
nodes in case the link does not contain shape points

© 1SO 2007 — All rights reserved 5
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3.43

service

data model entity for a commercial activity of interest to travellers as a destination and/or orientation that is
associated with road element(s), by which it can be accessed, and place(s)

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

NOTE 2  Service is used synonymously with PO/ within the logical data model.

3.44
service atfribute
descriptive information of a service

3.45
Services and POI Information Access
application category that deals with the provision of POI information to the navigation application

NOTE Services and POI Information Access is one of the six application categories supparted by the PSF and |the
API.

3.46
shape point
position along a link used to more accurately represent its geometrieXcourse, bounded by exactly {wo
segments

3.47

signpost
data mode] entity for a directional sign that represents a logical relationship between signpost information gnd
two associated links where the first link (mandatory) represents the road element along which the signpost is
located, apd the second link (optional) is the first road: element which directs exclusively to the destination
indicated gn the signpost

NOTE The position of the signpost along the link@nd the link direction the signpost is facing are also stored.

3.48

SuperLinK
aggregation of linearly connected regular links present in the lowest level as a simplified representation of the
road netwgrk in higher levels

3.49
symbol
data mode] entity that represents an icon associated with a cartographic feature

3.50

Third Partly Data

TPD NE

additional descriptive and editorial information about services which is typically supplied by third party data

providers (e.g. tourist or motoring organizations)

3.51

traffic location

data model entity that contains an external reference (e.g. VICS or RDS-TMC) and is linked to either place or
transportation entities

3.52

transportation element
any feature from the Roads and Ferries feature theme of the GDF

6 © 1SO 2007 — All rights reserved
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4.1 Abbreviations
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AL Address Location

API Application Program Interface

BTPD Branded Third Party Data (subset of Third Party Data — TPD)
DAL Data Access Libraries

DBD Detailed Background Data

DRD Detailed Road Data

GOF Geographic Data Files

ITRF International Terrestrial Reference Frame

LDP Logical Data Organization

LDM Logical Data Model

LiG Location in Question

MQ Map Display

MI Metadata Information

PDO Physical Data Organization

PdI Point(s) of Interest

PSIF Physical Storage Fornmat (the ISO entity defined by this Technical Specification)
ROS-TMC Radio Data System-Traffic Message Channel
REBS Road Element Side

RRA Routé Planning

TI Traffic Information

TPD Third Party Data

VICS Vehicte nformratiomand-Communicatiomr Systerm
WGS84 World Geodetic System 1984

© 1SO 2007 — All rights reserved
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4.2 Syntax notation used in data model diagrams

|_ Ternary/R\eIatlonshlp _|
C __1_<{,C,Da%>___N___
Q relation/ D
M
Entity I
A Binary Relationship B
M

A, B are
in relation

Connector with
Valence
Relationship
Attribute
|_ Data Model Part
Explanation:
A A

Figure. 1'— Example for Data Model Notation

There are six components:
— Entity|(any logical data~entity);
— Binary Relationship(any relation between two entities);

— Ternaly Relationship (any relation between three entities);

Conn otor (notation-combonentto-connectentitieswith 9 ralationshin valanca aualified bva nuumber):
COtToT \I TOTOUIUT T DUTTTPUTTUTTIU (U OUTTITTO U UTTUITO OVt T O TUTATTOTTOTIT I VATUTTOW A= LLARA~A~ Ny ~ 4 T LI T

¢
q
[
g
g
q
3]

— Relationship Attribute (qualifies a relationship in more detail);
— Data Model Part (a conceptual sub-unit of the whole model).

In the example in Figure 1, there is an N-to-M binary relationship involving A and B, and qualified by
relationship attribute X. Valences (the N and M in an N-to-M relationship, or the 1 and N in a one-to-N
relationship) are interpreted as follows: An N-to-M binary relationship is always an abbreviation for two parallel
relationships, as shown in Figure 1. This means that an A can correspond to multiple B’s (hence the “M” on B),
and in addition that a B can correspond to multiple A’s (hence the “N” on A). When a variable like “N” or “M” is
used, there is no implication that every A corresponds to the same number of B’s or that every B corresponds

8 © 1SO 2007 — All rights reserved
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to the same number of A’s. Two different variables, N and M, are used to further imply that there is no
correspondence between the number of B’s per A and the number of A’s per B. The existence of an N-to-M
relationship in the Logical Data Model also does not imply that functionality will be supplied to follow the
relationship in both directions. That is, it is not necessarily true that there need be both a function to find the
B’s corresponding to a given A and the A’s corresponding to a given B. If there is a function to find the B’s that
correspond to a given A, then the 1-to-M relationship from A to B indicates that the function, given an A, might
return multiple B’s, and the N-to-1 relationship from A to B indicates that a given B might be in the lists
returned for multiple distinct A’s in separate calls.

Whether a relatlonsh|p is charactensed as 1-to-1, 1 to N, or N-to-M, it |s possmle that a glven individual entity

ma maximum
possible number of correspondlng entltles For example there is a 1 to N relatlonsh|p between Links and
Sh Point can

cofrespond to only one Link. However, a given Link might have no Shape Points, despite-the |multiplicity
implied by “N”. In order to keep the notation simple, we will consider this to be implicit,| rather than writing
expressions like {0, 1}-to-{0, 1, ..., N}".

The interpretation of ternary relationships and their valences is similar. A ternary:relationship is a rgelationship
among three entities. An example is shown as an M-to-1-to-N relationshiptamong B, C, and |D. This is
interpreted as follows: There are correspondences between triples (b, c, d) 6f\individual B’s, C’s, anld D’s. The
valence M on B indicates that, if one selects a particular cO from amefg)the C’s and a particular dO from
among the D’s, there can be multiple B’s that correspond to cO and dO. There is no implication thpt different
choices of c0 and dO will correspond to the same number of B’s. Similarly, the valence N on D indicates that, if
ong¢ selects a particular bO from among the B’s and a particular ¢0\from among the C’s, there can be multiple
D’q that correspond to b0 and c0. Again, there is no implication that different choices of b0 gnd cO will
cofrespond to the same number of D’s. Different variables Nvand M are used for B and D in order to further
imply that there is no correspondence between the numbér-of B’'s corresponding to a fixed C and a fixed D

ong¢ selects a particular bO from among the B’s and aparticular dO from among the D’s, there can pe at most
on¢ C that corresponds to b0 and dO.

Aslin the case of binary relationships, the existence of a ternary relationship, regardless of its valepces, does
no{ imply that functionality will be supplied to follow the relationship in all three possible directigns. Of the
three possible functions in this example.(given a B and a C, return the corresponding D’s; given a B and a D,
retpirn the corresponding C; given a C and a D, return the corresponding B’s), one, two, or all threg functions
mgy be defined. Suppose, for example, that only the first of those functions is defined. Then the correct
int¢rpretation of the valences is-as follows: The “N” on D means that for a given B and a given C, the function
might return multiple D’s. The *M” on B means that, for a fixed cO among the C’s and a fixed d0 amgng the D’s,
thgre might be multiple B’s such that the function, called with them and with cO, will return d0 amorng its list of
D’d. Finally, the “1” on £ means that, for a fixed b0 among the B’s and a fixed d0 among the D’s,|there is at
mgst one C such that calling the function with bO and with that C will return dO among its list of D’s.

Bi

rlary relationships shall be drawn in solid lines, while ternary relationships shall be drawn in dashe&d lines.

5 | Application categories

5.1 Positioning

5.1.1 General

The Positioning function is used to determine 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 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.

© 1SO 2007 — All rights reserved 9


https://standardsiso.com/api/?name=a61562a23d061243c5aec682ac9e1c29

ISOITS 20452:2007(E)

5.1.2 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”. Map Matching algorithms are beyond the scope of this document.

For the purpose of positioning, the following functions shall be provided:

e setof coordinates for an applir\afir\n cpnr\ifinr‘l Point Feature inthe Roads and Eerries fhnmn;

the s¢t of Edges, Nodes and/or Intermediate Points for an application-specified Feature or\sef

cted Features in the Roads and Ferries theme;

t of topologically connected Features in the Roads and Ferries Theme connected tg an applicati
ed Feature in the Roads and Ferries theme;

e set of coordinates for an application-specified Line Feature in the Roads ‘and Ferries theme 4§
htion-specified percentage of the distance along the Feature;

t of Features, Edges, Nodes and/or Intermediate Points in the Roads and Ferries theme within
htion-specified rectangle;

ning related Attributes, Conditions and Relationships (i.e. Prehibited Maneuvers, Direction of Tra
for an application-specified Feature in the Roads and Ferries theme;

pction or Junction;
Vv
Pl shall allow a pre-fetch area of intefest to be specified by a rectangle for retrieving Position

ecification shall support a single, world-wide, latitude/longitude-based coordinate reference systq
hternational Terrestrial Reference Frame (ITRF) is chosen because it is maintained by

international body. It is considéred equivalent to WGS84 because the two systems currently have I

m difference;

hsets of Japan and)Korea the Tokyo datum shall also be allowed because of the prevalent usq
kyo datum in existing navigation applications in Japan and Korea;

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

cation’ of the coordinate system used in the PSF shall be by means of a meta-data identifier;

of

nd

an

ffic

try and exit angles for the set of Transportation Elements connected to an application-specified

ing

bm.
an
PSS

of

the APT shall allow refrieval of the coordinate system identifier;

the API shall allow retrieval of coordinates in the coordinate system which is stored in the media.
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Interaction of Positioning and other Application Categories

Positioning may provide position information to other applications which perform the following tasks:

a) when an application tracks progress along the route and provides manoeuver instructions at appropriate

points

to the end-user;

b) when an application determines whether the navigation system has left the planned route;

10
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c) when an application calculates a route to the requested destination from the navigation system’s current
position;

d) when an application scrolls the displayed map;
e) when an application selects services by geographic proximity;
f)  when an application is displaying the navigation system’s position on a map;

g) when an application displays a map around a location relative to the navigation system’s current position;

h) [ positioning may receive planned route information from the Route Planning application for\yse in Map
Matching.

5.1.4 Requirements for Logical Data Model

=2

The Logical Data Model is required to support at least the data identified in the Function Description. Other
reduirements for the Logical Data Model are defined below.

a) | Only access to the lowest level of data is required.
b) [ Only access to the data represented in the Roads and Ferries theme is required.
c) | Positioning data shall be organized into parcels.

d) | In order to minimize the number of parcels accessed;»any link crossing into a parcel, with of without a
node or intermediate point in that parcel, shall be represented in that parcel.

e) | In order to allow fast spatial access to parcelsjparcels shall be accessed by their bounding fectangles.
The shapes of parcels on the lowest level shall’not overlap.

5.1.5 Metadata

Acgess to metadata is required in ordento identify the geodetic system of the coordinate data in the [database.
5.1.6 Extended Parcel Exposing Functions
For the requirements of this subclause, see 5.2.7.
5.2 Route Planning

5.2.1 General

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

5.2:2—Functionmatdescription

Navigation applications may calculate routes based on attributes of the transportation network. Applications
may allow end-users to specify criteria for the route such as “shortest distance”, “no highways”, etc. As a basic
operation, a user indicates a departure position, which could be the navigation system’s current position, and
selects a destination (place to go) and possibly one or more waypoints. A suitable route is then calculated.
Routing is not limited to automobile transportation only. This function supports routing via any mode
represented in the database. This may include rail and water ferries, taxis, and routes only accessible by

bicycle or foot. Other forms of public transportation may be considered in the future.

The route calculation algorithms are outside the scope of this functional description.
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To improve data access speed, the Logical Data Organization groups transportation features into levels. The
higher levels contain only the more significant features (e.g. highways and main roads). These may be
aggregated. Correspondences between features at different levels shall be made available to the application.
The functions specified in the requirements below allow selection by level.

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

a) via the set of topologically connected Links for an application-specified Link at an application-specified
level;

b) via routing-related—Attributesfor an—application-specified ahsportation ement-or-set-of-connec
Transportation Elements, such as: Node Coordinates (of the bounding Nodes of a Link), Measuf
Length, Functional Road Class, Number Of Lanes, Average Speed, Divided Road Element, FormOf Way,
as we|l as access characteristics, Conditions, and other Relationships;

c) via nayigation attributes for Roads and Intersections;

d) via cofresponding Link for an application-specified Link at an application-specified different level;

e) via a et of topologically connected GDF Roads for an application specified GDF Road at an applicafion
specifled level at certain levels to be determined;

f) via a get of GDF Road Elements and GDF Junctions, which comprise & GDF Road or GDF Intersectiorf;

g) viathe GDF Road or GDF Intersection for an application-specified GDF Road Element or GDF Junction;

h) via theg corresponding entity representing a GDF Junction or Intersection for an application-specified entity
repredenting a GDF Junction or Intersection at an application=specified different level;

i) via effective time or date periods for turn, travel, or other Conditions;

j)  via logation references which are stored in the 'database for an application-specified set of Transportation
Elemgnts;

k) via a $et of Transportation Elements for ‘an application-specified location reference, which is stored in the
database;

I) via the entry and exit angles fon the set of Links connected to an application-specified Intersection or
Junctipn;

m) via higtoric and forecast-traffic conditions, incidents, and events information for a specified Transportation
Elemgnt or set of Transportation Elements;

n) via a DAL capable of providing transparent access to static and dynamic traffic information. It shall hot
preclude or réquire the integration of dynamic traffic information from external systems;

o) via an APl allowing a pre-fetch area of interest specified by feature ID or rectangle for retrieving Route
Planning data at an application-specified level.

5.2.3 Interaction of Route Planning and other application categories

The Route Planning application can interact with other application categories as follows.

a)

b)

12

The Route Planning application accepts other information from the Positioning application when
calculating a route to the requested destination from the navigation system’s current position.

The Route Planning application provides information about the planned route to the Positioning
application when determining whether the navigation system has left the planned route.
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The Route Planning application provides information about the planned route to the Route
application for generating driving instructions.

The Route Planning application provides information about the planned route to the Service

Guidance

s and POI

Information Access application for geographic selection of services with proximity to the planned route.

The Route Planning application accepts input from the Services and POI Information Access and Address

Location application when determining end-points or way-points for a route.

The Route Planning application provides information about the planned route to the Map Display

Annlication when indicatina the course of the nlanned route on the aranhical man disnlay
P g g greP g Prery

.4 Requirements for Logical Data Model
b |ogical data model is required to support at least the data identified in the function”descrip
uirements for the logical data model are defined below.

shall be represented by links and nodes.

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

For route planning data, references to parcels on the same-evel and on the level(s) above and
required.

In order to have optimally filled parcels, parcels mayhave different coverage sizes.

For route planning data, no intermediate points are required for the representation d
representation of turn angles, link length and.the link cost are required.

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

For route planning data, links crossing a parcel boundary should be stored as a whole in thg
where they are connected to otherlinks in the same parcel.

In order to have fast access)to parcels, parcels shall be accessed by their bounding rectangles,
A separate computation is required to find nodes or links in the network data correspondin

intermediate and\destination points. The manner in which the nodes or links are found is ¢
scope of this Fechnical Specification.

e logical data~model entities used in Route Planning are described below. Entities of these types
arcels and/uniquely identified with database IDs.

tion. Other

Only access to the data represented in the Roads and Ferries theme is required. Enclosed traffic areas

at a higher

below are

f links. A

se parcels

y to origin,
utside the

are stored

The logical data model entities used in Route Planning are described below in alphabetical order.

Complex Intersection

The Complex Intersection entity is used to store information about a generalized road crossing involving Links
and Nodes associated with intersection-internal elements such as dual-carriageway sections, slip lanes, and
roundabouts. This information includes navigation attributes. The Complex Intersection corresponds to the
concept of GDF Intersections.

© 1SO 2007 — All rights reserved
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— Complex Road

The Complex Road entity is used to store information about a (generalized) topological connection between
Complex Intersections, including navigation attributes. It corresponds to the concept of GDF Roads.

— Condition

The Condition entity is used to store information about restrictions or additional attributes associated with a
maneuver. This information includes a condition type which defines the type of information stored in the record
as well as modifier fields that provide additional information about the condition. Conditions can specify

1 f t' for-a-cino wmleorfor o cariaa £ B taod lLnlca eafar-ad ac—o. analier—Ear-avananl o "
Information—rer—& STIgTIC T O 1O a- SCTCS~ U CUMMMCCTC U IS TOTOTTOU 1O aS a riarcuavoT—— T O CAar o™ a o

cost condifion is defined in terms of a single link, whereas, a prohibited driving maneuver condition is defined
in terms of|two or more connected links.

The Condition entity also contains scope information to specify the lanes of the link that are affected by the
condition gnd the types of vehicles that are affected by the condition. The Condition entity mayxalso include a
Validity Peyiod which defines the time during which the condition is in effect.

— Link

The Link entity is used to store information about Road Elements and other Fransportation Elements| A
Transportdtion Element is any Road Element, Road, Ferry or Ferry Connection> This information includes the
identifiers for the end nodes of the link as well as a collection of navigation<4attributes. The navigation attributes
provide all| of the information necessary for an application to determingta)weighting factor for the link durjing
route calcylation.

There are fwo types of link entities: Regular Links and SuperLinks,

— Regular Links are the fundamental units of the navigable road network. They contain two (and gnly
two) nodes, one at each end;

al route calculation levels above level 0,"some Links may be aggregated into SuperLinks. The
plirpose of the SuperLinks is to provide;a simplified representation of the road network which ¢an
help speed up route calculation. A 'SuperLink represents a set of linearly connected links With
stifficiently similar characteristics.

— Node
The Node| entity constitutes connectivity within the transportation network. It represents the topological

junction bgtween two or morelinks, or the end-bound of a link. The Node entity stores the coordinate valug of
the corresponding junction-

5.2.6 Metadata

The API will allow-the retrieval of the number of Route Planning functional levels for a dataset, and provide
information as te which roads are contained in each level.

5.2.7 Extended Parcel Exposing Functions
The Extended Parcel Exposing Functions shall be as follows.

a) For a given level, rectangle, and entity type (e.g. link), retrieve a list of parcel IDs representing parcels
that contain elements of the given type and are lying completely or partially inside the rectangle.

b) For a given parcel ID, retrieve the parcel information, that is: level; bounding box; data size; availability in

cache; list of overlapping parcels at the next lower level; and list of overlapping or abutting parcels at the
same level.
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For a given parcel ID and entity type, retrieve all the entities of that type that lie within the parcel.

For a given parcel ID, notify the DAL that the application is no longer using the parcel.

For a given parcel ID and given ID of a boundary element (e.g. a boundary node or boundary link),
retrieve a list of overlapping or abutting parcels at the same level to which the boundary element connects.

For an entity’s ID, retrieve the parcel ID of the parcel in which the element is stored.

If it is decided that some entities with the same geometry can be contained in more than one parcel at the

5.3
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retrieves a list of IDs describing the same geometry in another parcel at the same level.
Route Guidance

1 General

e Route Guidance function is used to generate instructions for following a rodte:-

.2 Functional description

e Route Guidance function generates step-by-step instructions fot. following a route. These instru
ude compass heading, distance, road names, sign text, Lafdmarks, and still or motion imag
fructions may also include maneuver details such as turn_angle, merges, and road name chan
dance may be given using text, voice or graphics.

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

via guidance-relevant features and relatiopships related to an application-specified Tra
Element, or set of Transportation Elements) such as: intersecting Road Elements, Signpost |
Conditions and Landmarks along the Transportation Element;

via guidance attributes for an application-specified Transportation Element, or set of Tra
Elements, such as: Road Names;-Length, Direction Of Traffic Flow, and Form Of Way;

via indicating whether an application-specified Junction is a part or all of an Intersection;
via indicating whethef an application-specified link is a regular link, a superlink or part of a supg
via connected Transportation Elements for an application-specified Junction;

via connegtéd Transportation Elements for an application-specified Intersection which are not
Intersection, such as the set of Road Elements connected to a Roundabout;

vid_component Transportation Elements of an application-specified Intersection, such as the s

Elements and Junctions which make up a roundabout;

link's D),

ctions may
es. These
jes. Route

nsportation
nformation,

hsportation

rlink;

part of that

et of Road

)

via data about the transition from an application-specified Link to an application-specified series of

connected Links, such as: the existence of a tollbooth or gate;

via node and Intermediate Point positions for Line Features to support displaying manoeuvre “arrows” for

route guidance;

via cartographic data for the Line Features comprising an intersection for the derivation of intersection

schematics;

via entry and exit angles for the set of Transportation Elements connected to an application-specified

Intersection or Junction;
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[) via phonetic strings in an application-specified language for pronunciation of any named entity in the
database;

m) via phonetic strings in an application-specified language for commonly used guidance words;
n) via digitized pronunciation data in an application-specified language for commonly used guidance words;
0) via API allowing a prefetch area of interest specified by a rectangle for retrieving Route Guidance data;

p) via image data for optional picture guidance.

5.3.3 Ropte Guidance and Positioning Interaction
The Route|Guidance application may receive input from other applications to perform the following, furctions:

a) provide guidance while the navigation system is in motion, based on a calculated~route and map
matchiing;

b) track progress along the route and provide manoeuver instructions at appropriate \points to the end-usefr.

5.3.4 Map Display and Route Guidance Interaction

The appligation may highlight the point on a displayed map of a particular routing manoeuvre (from a
calculated route).

5.3.5 Refjuirements for Logical Data Model

The Logical Data Model is required to support at least the\data identified in the function description. Other
requirements/recommendations for the Logical Data Modelare given below.

a) Route|Guidance data shall be organized into Parcels.

b) In ordér to allow fast access to Parcels, Patcels shall be accessed by their bounding rectangles.
c) Inorder to have optimally filled Parcels, Parcels may have different coverage area sizes.

The Logical Data Model entities used in"'Route Guidance are described below.

5.3.6 Data Model Entities

The logica| data model entities for Route Guidance are described below in alphabetical order.

— Comglex Intersection (see 5.2.5)

— Cond{tion\(see 5.2.5)

— Landmark

The Landmark entity is used to associate a Link or Node with any Point, Line, or Area features that can be
used to clarify the directions that are generated to describe a route. The Landmark entity contains the feature
ID of the Point, Line or Area Feature that is located along a Link or at the Node and information about the
location of the feature in relation to the Link or Node. Landmarks are not features from the Services,
Administrative Areas or Public Transportation Feature themes. However, a facility in which a service is located
may be a landmark.

— Link (see 5.2.5)

— Node (see 5.2.5)
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— Signpost

The Signpost entity provides a logical relationship between two Links and the actual signpost information
associated with the two links. The first link (mandatory component) represents the Road Element along which
the signpost is located. The position of the signpost along the link and the Link direction the signpost is facing
is also stored. The second link (optional component) is associated with the destination specified on the
Signpost. It is the first Road Element which directs exclusively to the destination indicated on the signpost (e.g.
a city). The Signpost entity contains the Signpost Content attribute.

— Signpost Content (an attribute)

This attribute provides a description of the content of signposts, e.g. geographic names, réad numbers,
dirgctional arrows, pictograms (such as the airport symbol), etc. The attribute corresponds-to|a specific
cofnbination of two links: the link related to the signpost location and the link to which the sigppost information
dirgcts.

A physical signpost may contain multiple instances of the signpost content attribute for’ different dirgctions and
different languages.

5.3.7 Metadata

The API shall provide access to the following Metadata information:
a) | which character set is used to represent the data;

b) | which phoneme set is used for the phonetic data;

c¢) | which binary format is used for digitized sounds;

d) | which languages are “supported” in the database;

e) | on which side of the road traffic travels in-a particular region;

f) | which file format(s) is used for still and/or motion image data.

5.3.8 Extended Parcel Exposing Functions

For the requirements of this stbclause, refer to 5.2.7.

5.4 Map Display

5.4.1 General

The Map-Display function is used to display a map of a specified geographic area. An application may display
mgps.te. the end-user. The application may also accept end-user input that references the map digplay (such
as [from a point and click device).

5.4.2 Functional description

An application may display Points Features, Lines Features, Areas Features, Cartographic Text and Symbols
for a specified geographic area. This may include roads, physical features, administrative boundaries, and
names for all of these. Text and symbols can be positioned on a display to annotate this map.

The Map Display function provides cartographic data that can be used to display a map of any application-

specified arbitrarily-oriented rectangle in the database. The data consist of the following database entities to
support a variety of map drawing styles: Cartographic Features, Cartographic Text and Symbols.
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The application may allow the map to be zoomed in or out. The application may display different levels of
detail on a map display based on the zoom level. The application may allow the map to be rotated and
scrolled. When scrolling, if detailed data are not available, the application may automatically zoom the map
out to a level where data are available. The application may allow the end-user to access additional
information by selecting objects on the display. The application may display multiple windows. Generating
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.

Map Disphy prn\/irlnc the fnllnwing methods of ar‘r‘nceing data:

a) via the Cartographic Features, Cartographic Text and Symbols for an application-specified rectangle,
level dnd Feature type;

b) via the coordinates for application-specified Cartographic Features;
c) via attfibutes for Cartographic Features, such as: feature type, name, and functionalclassification;

d) via the complete or partial Cartographic Features associated with application-specified Transportafion
Elemgnts;

e) viathe area (size) of an application-specified Area Feature;

f) via the ability to retrieve additional information for Point, Line and. Area Features which are associated
with Gartographic Features which may have been selected fromnthie displayed map;

g) Vviathe Cartographic Text associated with a Cartographic Feature;
h) via the Symbol associated with a Cartographic Feature;

i) via refurning the Cartographic Features and Cartographic Text in “draw-order”. For example, if watef is
drawn| before bridges, water features should be-returned before bridge features.

i) When| no map data are available for, an’ area requested by a function, the function may distingyish
between the case of “off the map” and.the case of “no data at this location at this level”.

k) The API shall allow a pre-fetch_area of interest to be specified by a rectangle and application specified
level tpr retrieving Map Display data.

5.4.3 Interaction between"Map Display and other Application Categories

There are |nteractions'in-both directions between Map Display and other application categories.

5.4.3.1 Otheftinputs used for Map Display

An app"ca ionmavraceive-inputs for Man Disnlav-and other Anplication Cateaories-to-nerform-the followina:
aAHoR-ay-H MeHApLHSHoriap—+4 SR E-oH8 AP PHEaHOR--at8goH t0PSHOHRHI81OHOWAR

pay g
a) display a map at the current location of the navigation system;

b) display a marker on the map indicating the navigation system’s current location;

c) scroll the displayed map as the navigation system moves, maintaining the position of the marker
indicating the navigation system’s current location;

d) display a map at any location selected 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;
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provide latitude and longitude, street address, and other information for a point indicated by the cursor on

the display;
highlight a route on the display;

highlight the point on a displayed map of a particular routing manoeuver.

5.4.3.2 Services provided by Map Display for other Application Categories

This function provides the following methods of accessing data that can be used for other application

cafegories:

a) | via cartographic data for selected line features so that other application categories (e.g,-Raute|Guidance)
may highlight a route and/or individual line features of a route. The cartographic data“include: display
class, speed limit, number of lanes, line feature attributes, and intermediate points;

b) | via information for Features selected on a displayed map to other application ‘categories (e.g. [to select a
destination for Route Planning).

5.4.4 Requirements for Logical Data Model

The logical data model is required to support at least the data identified in the function description. Other

redquirements for the logical data model are given below.

a) | Several levels of data are required for cartographic data, corresponding to different map scale|ranges. At
the higher levels, the drawing detail for line features and.area features is generalized.

b) [ Access is required for data from all GDF Feature Themes, as well as attributes and conditions.

c) | Map display data shall be organized into Parcels.

d) | In order to allow easy identification of Parcels, Parcels shall be rectangular.

e) | Links crossing Parcel boundaries-shall be cut at the Parcel boundary.

f) | In order to minimize the number of Parcels accessed, any link crossing into a parcel, with of without a
node or intermediate poinf in‘that Parcel, shall be represented in that parcel.

5.4.5 Logical Data Model Entities

The following are the-requirements for logical data model entities for the Map Display application cajegory.

—| Cartographic Feature

The Cartographic Feature entity consists of three types — the Display Point, Polyline, and Polygon eptities.

he Displav Poin ne is used to represen an/ices iannasts and other noint feg es-such as toll
booths. Depending on the level of generalization, a Display Point may also be used to represent an

Area Feature.

— The Polyline type is used to represent Line Features such as Road Elements and Railway Elements.

A cartographic polyline does not necessarily correspond to a single Road Element or Line Feature.
Depending on the level of generalization, a Polyline may also be used to represent an Area Feature.
For Map Display data, topological connectivity is not relevant. One cartographic Polyline can
correspond to many Line Features, as shown in Figure 2 below.

The Polygon type is used to represent Area Features such as parks and lakes. To aid in polygon
filling, these positions are returned in fixed order for the outer boundary of the polygon and any
enclaves.
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bgraphic feature polygon example in Figure 3).

Figure 2 — Example of polyline representation

cature may be represented as multiple Polygons. A Line Feature may be represented as multiple
f a feature is split, new points are created and, for polygons, new boundary lines are added to clgse

1a

20

Key
1 boundary
2 lake

@  Lake is split and closed.

Figure 3 — Representation of a split area feature
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Each of these virtual entities contains attributes that are specific to that particular type of entity. These
attributes provide the application with the information it needs to determine the entity’s display characteristics
(e.g., positions, line width, color, fill pattern, icon, etc.).

— Cartographic Text

The Cartographic Text entity is used to store the name text that is associated with all or part of a cartographic
feature. In addition to the text, this entity may contain a suggested location, orientation, language code, priority
(or importance), suggested scale ranges, and bounding box that can be used to position the text on the
displayed map. Cartographic Text entities are language dependent and different Cartographic Text entities

canbe-associtated-to-the-same Cartaaranhic-Eeature-for different lanauaaes
[ Hate8G+oih <R HoglapHe—+—8attH-8+oi—aiHelreRt—+aRgUHages-

There is a many-to-many relationship between Cartographic Text entities and Cartographic Feature

U7

—| Symbol

A gymbol is a graphic associated with a cartographic feature.

5.4.6 Metadata

Mgtadata fulfil the following functions:

a) | provide the number of cartographic /levels defined in a given dataset;

b) | provide scale factor range which is appropriate for each ¢artographic level,

c) | provide information about the contents of each level:

5.4.7 Extended Parcel Exposing Functions

For the requirements of this subclause, refer.t0)5.2.7.
5. Address Location

5.1 General

This function is used to access data that are used to determine positions, both on the earth and |n the map
dafa representation of the_earth.

5.8.2 Functional description

Adgdress Location is the determination of a location based on information describing or naming the Ipcation. An
application-myay determine locations based on various types of information. For example, this information can
belan address or cross-streets. There are also two basic methods of address location:

Cnnecndina daotarminina ~ lind
S CoCoOGMmg—GCtCr g

+
]
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T T CPTreoStrtatvCPom o

o
O

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

End users or applications may not know the complete specification of a location. For example, 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

hierarchichal top-down entry order may be used. However, permutations thereof shall be supported (e.g.
street name first).
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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).

5.5.3 General requirements

5.5.3.1

Country/Language dependencies

For any search that queries names (street/place/intersection/junction), return the language code and the
name-type attributes (official or alternative name) for the name.

Language
5.5.3.2
The PSF 3
5.54 Fu
5.5.4.1
This functi
a) Fora
their p
a spe
compl
b) Fora
their g
partial
c) Fora
return
name
d) Fora
e) Fora
name
f) Fora
g) Fora
h) Fora
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codes may be specified when retrieving names.

Official abbreviations

nd the API shall support access to full names as well as official abbreviations of names.
hctional requirements

Place searches

pbn provides the following methods for accessing places.
specified place and specified child place classes: return all.children meeting the specifications
lace classes and relationships. This search method may-be further restricted by spatially qualifyj
cified rectangle. This search method may also be restricted by qualifying a specified partial
pte representation of a name with an exact or phonetic match.

specified place and specified parent place classés: return all parents meeting the specifications W
or complete representation of a name with-an exact or phonetic match.
specified place class and a partially;'spelled place name and, optionally, a specified parent pla
of that class within that parent.place.

specified place: return a latitude/longitude rectangle which bounds that place.

specified place and.pavigable feature name: return all the child places with that navigable feat

specified place: retrieve an external location reference.

specified external location reference: retrieve a place.

ith
ing
or

ith

lace classes and relationships. This search.method may also be restricted by qualifying a specified

ce:

the set of unique next successor characters for all places which match that partially spelled place

ure

pecified class of places in the address tree (e.g. municipalities. settlements, postal places): ret

m

all places in the specified class. The Address Location model shall allow for this function without the
necessity to join separate place tables in the tree. Those classes of places which can be returned as a

single

class are defined by metadata.

For a specified place: return the attributes of that place.

For a specified rectangle and specified place class: return all places of the specified class within the
rectangle.

For a specified place: return a polygonal cartographic feature representing the place.

For a specified place: return a representative point in the interior of the place.
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Support for methods k) and I) above is optional by place class and by geographic region on the part of the
data supplier. However, the API and the PSF shall support methods k) and 1), and a DAL shall support the
data if it is present.

5.5.4.2 Street name searches

For a specified list of places, return a list of street names for all road elements in the union of all the places.
For every street name in the list, provide the relevant place information that is necessary to identify the street
name uniquely within the specified list of places. The following restrictions can be put on this search:

a ac abhaova _aualfind cnatiallhy by o on fiod ¢ foanala:
oo PO vVCTquanmCtopatany oy o SpCtmTtTClamrgre;

b) [ as above, qualified by a specified partial or complete phonetic representation of the streetnamgs;

c) | as above, qualified by a specified partial or full spelling match to the beginning of the, street hame or to
appropriate individual words within the street name. For example, “John F. Kennedy Street” gan also be
found when searching by “Kennedy”;

d) | for a specified list of places and a specified street name, return the list of<house number ranges for road
elements having the specified street name within the union of specified places;

e) | for a specified list of places and a specified street name, return, th€ list of road elements having the
specified street name within the union of specified places;

f) | for a specified list of places and a specified street name;teturn the list of crossroads invglving road
elements which intersect the specified street name. The. application can specify whether the grossroads
are returned alphabetically by intersecting street name ‘or sequentially. Sequential order meaps that the
crossroads are returned in the order in which they are encountered in driving along the road, as far as
possible, without specifying the order of various discontinuous lengths of road with the specified name;

g) | for a partially spelled street name and, optionally, a specified place, return the set of unique |immediate
successor characters for all streets which match that partially spelled street name in the specifi¢d place;

h) | for a specified rectangle, return all street names within the specified rectangle;

i) | for a specified set of places and\given a fully or partially spelled street name, return the streef names, in
alphabetical order, of road elements in the union of all the places starting with the street names that
match the given partially spelled street name;

j) | for a specified set of plaees and given a fully or partially spelled street name, return the streef names, in

alphabetical order~of-road elements in the union of all the places preceding and including| the street
names that mategh\the given partially spelled street name.

5.54.3 Interséction and junction name searches

Fofl a speeified list of places, return a list of intersections or junctions for all road elements in any of these
places¢ The following restrictions can be put on this search:

o LE o ol diall lo, H P | 'y 1
a) do dUUVT, udiniTtu ospydalidily Uy a opPTUINITU TTuLLalrtyic,

b) as above, qualified by a specified partial or complete phonetic representation of the intersection or
junction names;

c) as above, qualified by the street name of a participating road element (e.g., Exit 50 of Interstate 4);
d) as above, qualified by a specified partial or full spelling match to the beginning of the intersection or

junction name or to appropriate individual words within the intersection or junction name. For example,
“John D. Rockefeller Plaza” can also be found when searching by “Rockefeller”;
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for a partially spelled intersection name or junction name and, optionally, a specified place, return the set
of unique immediate successor characters for all intersection names or junction names which match that
partially spelled name in that place;

for a specified junction name or street name, return street names and junction names containing the
name in a combined view, without the need for the application to join a street-name list and a junction-
name list.

5544 Postal code searches

This functiprprevides-thefolowingmethodsforaccessingpostal-codes:

a) For a gpecified postal code, return the list of road elements that have this postal code.

b) For a ppecified postal code, return the list of navigable feature names that contain this postal_.code.

c) For a ppecified postal code, return the list of places that contain this postal code.

d) For a ppecified place, return the list of postal codes that are valid for this place.

e) For al|specified navigable feature name, return the list of postal codes that-are valid for this navigaple
featurg name.

f)  For a ppecified road element, return the list of postal codes that are yalid for this road element.

5.5.4.5 Specific point references

This functipn provides the following methods for the location ofspecific points:

a)

b)

c)

d)

e)

5.5.4.6 [Partly overlapping features at different levels

via th¢ line feature which matches a specified streetmame and house number in a specified place. If the
specifled street name, house number informatieh; and place name combination is not unique,|all
matchiing locations are returned;

via the¢ line features and point features for.the intersection of road elements with a specified pair of street
names in a specified place. If the pair of street names and places does not specify a unique point (efg.,
the stiieets cross in more than one place), the data for all matching intersections are returned;

via th¢ line features and point features for a specified named intersection or junction in a specified place.
If the $pecified name and plaee are not unique, all matching intersections or junctions are returned;

via the set of line featuresfor a specified place. For example, a block (banchi) in Japan;

via the set of line features and point features for a specified bounding rectangle.

The PSF dnd-the API shall support representation and access of the address location features (place features

+ AN | ] 1 ool i I | 1 4 gl ol 1 1 £ 4l alal loi lo
and Street CAtulico), tUial dic parlly 10LatCu T TTITunipic pialto di a TICTALTIYTITT TTVTT UT UTC dUUTToS THTTalrUlly.

The PSF and API shall allow identification of the part of the above-mentioned address location feature that
belongs to the place at the next higher level in the address hierachy, for those cases where it is address
significant.

The following two cases are distinguished:

a)

one of the above-mentioned Address Location features partly covering multiple places;

EXAMPLE El Camino Real, San Francisco Bay Area.

b)

24

multiple Address Location features, all having the same name, each located in a different place.
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The PSF shall support the described cases, although the availability of the data contents is optional. The
determination of the rules for what represents a single Address Location feature is left to the data supplier.

The API shall offer access to the information and it has to be able to handle the optional availability of the
information.

5.5.4.7 Disambiguation

5.5.4.71 Place names

Applications shall be able to identify places with ambiguous names. A place is considered, tp have an
ambiguous name if any other child of its parents has the same name. An indication of the _existence of an
ambiguity shall be returned when the name of a place is ambiguous.

5.5.4.7.2 Street names

To|the extent that street names exist in places, applications shall be able to identify all unique street names
within a place, i.e. Road Elements shall be unambiguously associated with the“place(s) (e.g. cities ih the U.S.)
within which they are contained. Typically, both sides of a Road Element areassociated with the same place.
However, in order to also allow for other cases where Road Elements~form the border of places, Road
Elgment Sides (RES) shall be introduced as the lowest level children<in®the model which carrieg the street
name(s).

5.5.4.7.3 Crossroads

Applications shall be able to identify ambiguous crossroad ‘situations where a street is intersected|more than
onge by streets of the same name that may or may\not be the same physical street. An indication of the
existence of an ambiguity shall be returned when there ‘are multiple crossings with the same pairs of names.

5.54.8 Direct access

When a user is stepping through successive lists of places, it is not difficult to determine which plage class to
us¢. When a user types input in “freeform?”, it may be difficult to determine which place classes are pssociated
angl have been used. In particular,-the relative order of place classes in a user input string genefally varies
from country to country. Metadata‘are required that describe a set of place classes in the relative prder used
in {hat country. The metadata(also indicate whether the place classes are required or optional. Th¢ GDF and
thg PSF shall enable the representation of these metadata. These metadata shall be carried to the ppplication
thrpugh the API.

5.5.5 Interactions ,between Address Location and other Application Categories
Adgdress Locatioh may receive input from other applications to perform the following tasks:

—| geotoding of a service via its associated address provided by the Service and POI Information Access
application;

— reverse geocoding of a Road Element Side (RES) closest to a position (coordinates) which is provided by
“cursor input” through the Map Display application.

Address Location may provide the following method of accessing data that can be used for other application
categories:

— provide place (see place search above) to the Service and POI Information Access application for the
selection of a service.
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5.5.6 Requirements for the Logical Data Model

5.5.6.1

General description

The logical data model is required to support at least the data identified in the functional description. Other
requirements are defined below.

5.5.6.2

5.5.6.2.1

The Logica
The entitie
— Link (
— Node

In addition
5.5.6.2.2

5.5.6.2.2.1

The Road
a name as
Note that
same nam

A link may
— Alink
— Alink
The Road
associated
uniquely td
In addition

Section en
situation in

Logical Data Model entities

_General description

| Data Model entities for Address Location are described below.

5 listed immediately below have been described in the clauses noted:
5ee Route Planning);

(see Route Planning).

to the entities listed above, the following entities are used for Address\Location:
Road Section
General description

Section entity provides a logical relationship between.@link, a navigable feature name (representii

btreets are not represented as completed wholes' (e.g. a set of continuous links which share
e), but through a series of Road Section entities-which correspond to the same name.

be associated with multiple Road Sections’due to the following.
may have multiple names (each c@rresponding to one or both RES).

may have multiple house number ranges (each relating to different types of addresses).

Section entity allows a-house number range, or ranges, to be paired with any or all of the nar:l:
with a link. In thiscway, each combination of a name and a house number range correspo

an RES.
to the link IDj¢he navigable feature name ID and the house number ranges for both RES, the R¢

the USA.

26

ng

sociated with the link), a place, and a house number range for each Road Element Side (RES).

he

es
ds

ad

tity contains{the type of address as an attribute. See Figure 4 below, providing an example fgr a

© 1SO 2007 — All rights reserved


https://standardsiso.com/api/?name=a61562a23d061243c5aec682ac9e1c29

ISO/TS 20452:2007(E)

Nav. Feature:
Route 75
E‘g
& Road Section: Road Section:
o Address Type: Address Type:
S N/A N/A
< N° House N° House
Number Ranges \Numhnr Ranges,
Oak St. Oak St. —
3 {1 @
0o @0 | l
o E@ l Link2| l Link 3| Link' 4
[RENS
oo A A A
[N =)
ol o
< |
Road Section: Road Section: Road Section: Road Section: Road [Section:
D Address Type: Address Type: Address Type: Address Type: Addrgss Type:
’] Base Base Base Base County
Left: 201-299 Left: 301-399 Left: 1700-1758 Left: 1800-1858 Left:
Right: 200-298 | | Right: 300-398 ) {Right: 17011759 || Right: 1801-1859 || 72N3(00-72N358
Middleton, Johnsonville, Right;
Green County, ; Wood County, 72N301-72N359
lllinois lllinois Y
Nav. Feature:

Nav. Feature:
Apple St.

Figure 4 — USA Example of Road Sections

Oak St.
Road Section Entity

5.5.6.2.2.2 Address Type (an attribute)

This attribute provides a description of the‘type of house number information (e.g. base, county, commercial,
etq.) that is associated with the Road/Section and makes it unique.

5.5.6.2.3 Crossroad

The Crossroad entity is used’to store information about a single instance of an intersection of fwo named
nayigable features. This information is primarily used for specifying the source or destination for a|route. The
Crogssroad entity contains the navigable feature name IDs of the primary name and the intersecting navigable
fegture name. In addition, the Crossroad entity contains the location of the intersection in terms of [a node ID.
The Crossroad entity relates to the set of links and nodes which comprise the crossing. It also felates the
crgssing of the\navigable features to a place.

5.9.6.2:4~ Junction

- vid e Aship—between de; Yy 8 rame, a set of
associated links, and a place. This entity is used to represent a named (GDF) junction or named (GDF)
intersection, which occurs when a feature name is associated with a single intersection node or a node which
generalizes a complex intersection. It is primarily used for specifying the source or destination for a route.

5.5.6.2.5 Navigable Feature Name

The navigable feature name entity is used to store information about a transportation element (e.g. GDF road
element, GDF ferry element, GDF intersection, and GDF junction). This information includes a unique
identifier for the feature and the name of the feature broken into the following component parts: directional
prefix, street-type prefix, street-name body, trailing spaces, street-type suffix, and directional suffix, where
applicable. This entity relates to Crossroads, Junctions, and Road Sections.
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5.5.6.2.6 Place

5.5.6.2.6.1 General description

Places represent named areas which can be used during address location. Examples of places are: USA,
Hollywood (colloquial, fuzzy), New York City, Borough of Queens, Neighborhood of Flushing, and
Chicagoland.

The Place entity is used to store information about a named place. Named places can be categorized as
administrative areas or districts. Administrative areas are governmental entities such as Country, State and
City in therdm ; ; ; TS, fCipatity T —Dristri ed
places thal are not administrative areas, such as neighborhoods or informally named regions (e.g., the\$an
Francisco Bay Area).

Places arq treated as separate entities in the logical data model rather than being treated as @-link attribute
because a|link can be associated with a variable number of places. Also, the Place entity allows Serviceg to
be directly| associated with a place rather than indirectly associated through a link. This aids in the ability to
query servjces by place.

5.5.6.2.6.2 Place class (an attribute)

Places maly be classified. Places are classified as highest administrative oy geographic division (e.g. counfry,
country group, or continent), administrative subdivision, Postal, or Colloquial (such as regions| or
neighborhgods). As described in the diagram, it is difficult to assigma/“place level” to the administrafive
subdivision, because they are inconsistently applied. For example,-a.single place may be considered a 2nd
place level subdivision in one area, and a similar subdivision may<be a 3rd place level subdivision in another
area. A place or place level needs an additional textual description defined in the metadata in order to
describe, fpr example, the type of place level.

Place clagses are partially ordered. That is, if placeclass A is below place class B, then places| of
classificatipn A are contained in places of classification B. Note that this does not necessarily mean complete
containmept. If places of classification A are below places of classification B and places of classification B are
below places of classification C, then places of classification A are below places of classification C. If placeg of
classificatipn A are below places of classification B, then places of classification B are not below placeq of
classificatibn A. A place of classification A-cannot be below another place of classification A. It may be that
places of ¢lassification A are not belowsplaces of classification B and places of classification B are not below
places of dlassification A.

For three gbjects A, B, C:
— if Alissubordinate to Bj\then B is not subordinate to A;
— if Alissubordinate\to B and B is subordinate to C, then A is subordinate to C;

— Ais n¢t subordinate to A;

— it maylbethat-Ads-not-subordinate-to-B-and-B-isnot-subeordinate-to-A-
5.5.6.2.6.3 Place relationships

These places are related to each other. Relationships can be defined as Place A is in Place B. This does not
imply strict or complete containment. For example, New York City is in Queens County. Other parts of New

York City can be in other counties.

These relationships are further attributed to describe their applicability in the address location application
category. The following relationships are at least required:
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— Address-significant, that is, they are relationships commonly used by people to describe successive
stages of refinement in specifying a location. (For example, when selecting the next subordinate levels for
a place selected from a menu.)

— Type (Official, postal, or other).

— Useful for reverse geocoding (for a particular user-category).

Road Elements (and other elements from the Transportation Network) may be related to one or more places.
These relationships are also attributed as described above.

The combinations of these attributes and relationships determine the behavior of the address lo€atipn function.

5.5.6.2.6.4 USA example for administrative structures and places
Baged on the example in Figures 5 and 6, the following is a partial list of the(féatures, attr|butes and
relationships which could be included in a database. The examples shown pertain to the United States.
Plgase note that the words in parentheses are not part of the definition, but only included for clarity.
—| Features

— Flushing is a Place

— Queens (borough) is a Place

— New York City is a Place

— New York (state) is a Place

— Queens County is a Place

—| Attributes

— Flushing is of Place Type Postal

— Queens (borough) is ©f\Place Type Administrative Subdivision

— New York City is of Place Type Administrative Subdivision

— New York~(state) is of Place Type Administrative Subdivision

— Queens-(County) is of Place Type Administrative Subdivision

—| Relationship [with attributes in square brackets]

— New York City is in Queens

— New York is in New York (state) [Address-Significant]

— Queens (borough) is in Queens (county)

— Flushing is in New York City [Address Significant, Useful for Reverse Geocoding]
— Flushing is in Queens (borough) [Address-Significant]

— Road Element is in Flushing [Address Significant, Useful for Reverse Geocoding]
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— Road Element is in Queens (borough)

— Road Element is in New York City [Address Significant]

Also:

30

Features

— Rosemont is a Place

— S Plaines is a Place

Attributes

— semont is of Place Type Administrative Subdivision
— s Plaines is of Place Type Administrative Subdivision
Relationship [with attributes in square brackets]

— RE 1 is in Des Plaines [Officially, Address Significant]
— RE 2 is in Rosemont [Officially, Address Significant]

— RE 2 is in Des Plaines [Postal]

— RE 3 is in Rosemont [Officially]
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Country

State

N

County (Parish) Region

/

MCD
(Townships, Towns)

/

(City, Town, Borough, Village)
Census Designated Place,
Postal Area

(Postal Areas, Neighborhoods)

RES

Figure 5 — USA example of administrative structure
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Lak{ \Cook \éi %
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¢ %

Bronx Key
X Official
i\\( Postal inclusion
Address Significant
RES[..] RES RES RES RES RES Road Element Side

Figure 6 — USA example of administrative places
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5.5.7 Metadata

Metadata can consist of the following:

a) a set of place classes in the relative order used, on a country basis, for enabling “free form” entry of
places (direct access). The metadata shall indicate whether the place classes are required or optional.
The GDF and the PSF shall enable the representation of these metadata. These metadata shall be
carried to the application through the API;

b) textual description of places or place levels describing, for example, the type of place level;

c) sorting order of characters per country and language-dependent name-match rules. The criteria\ and
definitjon for matching names (e.g. place names, street names, or junction names) is country/language-
dependent. For example, in Germany, the characters “i” and “6” shall also be accessible by users|as
Specification “u” and “0” characters and, additionally, as “ue” and “oe” characters. This means that

“Mindhen” matches “Munchen” and “Muenchen”;
d) language-dependent rules for official abbreviations of words;

e) sets of place classes that can be viewed as a single class of places by a user.

5.5.8 Extended Parcel exposing functions

For the requirements of this subclause, refer to 5.2.7.
5.6 Seryice and POI Information Access

5.6.1 Geheral

The Servige and Points-of-Interest (POI) Information ~Ac¢cess function provides access to data which fre
commonly|used as origins or destinations for a réute and which contain information useful to travelgrs.
Services gre single point or area locations that ‘are typically known by name rather than address. Serviges
include trgveler-related commercial services.'such as hotels, restaurants, and gas stations. Services glso
include lodations or points of interest to travelers, such as national parks, monuments, and tourist attractions.
Services cpn 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 contenf of
traveler information which may’be of interest to the user. This type of service information is called Third Party
Data (TPD})). The amount of~service information supplied by Third Parties may vary and may consisf of
comprehensive Service data, including locational aspects and a linkage to the road network. Some TPD may
originate ffom a party.which has imposed proprietary restrictions on the use of the data. This is a subset
referred to|as Branded\Third Party Data (BTPD) which imposes additional requirements.

5.6.2 Functional description

An application may provide Service data to the end-user. Also, an application may allow the use of Services in
Address Location, Route Planning, and Map Display. An application may provide information about Services,
including Third Party Data (TPD). The Services may be selectable by types, geographic areas (e.g. within a
rectangle or within distance of a point), places (e.g. Administrative Areas, Districts, Postal 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 a 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.

32 © IS0 2007 — All rights reserved


https://standardsiso.com/api/?name=a61562a23d061243c5aec682ac9e1c29

ISO/TS 20452:2007(E)

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.

Service and POI Information Access shall support different entry orders by means of appropriate data

structures T\JIpir“Q”y, a hierarchical fnp-rln\nln entry order may be used. However, pnrmll’rnﬁnnc thereof shall

alsp be supported, e.g. POI brand name first.

Sefvice and POI Information Access shall support extensions to the search criteria when ho,match is found.
The user may demand an expanded search area, i.e. areas close to the specified place(s) pr spelling
tolgrance for similarly pronounced/written names.

Sefvice data may be accessed by the following methods:

a) | via Service attribute data for an application-specified Service (to the extent they exist in the database) for
example: name, address, phone number, chain, facility type, and daysZand times the Service is|open;

b) | via the coordinates of an application-specified Service;

c) | via the related Road Elements and position along the Read Elements for the entry to an 3pplication-
specified Service;

d) | via the related Services of an application-specified®Road Element;
e) | via the set of Services within an application-specified set of places;
f) | via the set of Services within an application-specified set of rectangles;

g) | via the set of Services where an,application-specified partial or full spelling matches the beginhing of the
Service name;

h) | via the set of Services which*meet any conjunction (logical AND) of the following criteria:

— an application-specified string which matches the full, partial, or phonetic spelling of the Service
name. The application specifies whether a partial, phonetic or complete match is required,

— any_of ‘@'set of application-specified values of an application-specified Service attribute that can be
used ‘as+a selection criterion as specified by metadata. More than one criterion of this type may be
ANDed together,

o any of a set of application-specified Service types,

— the union of an application-specified set of places,

— the union of an application-specified set of rectangles;
— via the set of Services that are within an application-specified distance of an application-specified place;
— via the selection of Services by relationships to other Services (parent-child relationships);
— via the set of Service types for all Services which exist in an application-specified place;

— for an application-specified place level, chosen from a set of place levels specified in metadata, via the set
of places for which an application-specified Service type exists;
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— via the set of attribute data values which exist for an application-specified attribute, for Services which
meet application-specified criteria, based on availability specified in metadata;

— via a Service given an application-specified external location reference;

— for a given place, service type, and partially spelled service name, via retrieval of the next successor
characters;

Additionally, Service data shall

— suppo
vendo

— suppo
— suppo
— foras
— foras
5.6.3 Co

For any se
(official or

Language

tthe—apptication i presentingthe—Service data i thesamestyteas provided by the—Service d
r. This includes providing all attributes and attribute values as provided by the Service data vend

t the representation and retrieval of icons;
t the representation and retrieval of images, sound tracks, hyper-links, and other mullti-media;
becified postal code, return the list of Services that have this postal code;

becified Service, return the list of postal codes that are valid for this Service.

untry/Language dependencies

arch that queries names, the Service shall return the language code and the name-type attribu
blternative name) for the name.

codes may be specified when retrieving names.

5.6.4 Third Party Data (TPD)

5.6.4.1

Third Part
Services a

Additionall
should be
this inform

General description

y Data is considered a special type of service information. All the functional requirements
pply to the special TPD type of services.

y, if there are multiple TRD_entities (from different vendors) for a particular real-world servicq
possible for the multiple TPD entities to be related each other. This functionality is dependent uf
btion being available.in the data.

An application may provide~TFPD to the end users. This function provides the following additional methods

accessing

a) via a
descri

TPD. For TPD)not related to a base map, no requirements are specified.

set of TRD from an application-specified vendor which meet application-specified criteria
bed above;

ata
pr;

tes

for

, it
on

for

as

b) viasu

porting the use of TPD from multiple vendors simultaneously in the same database:

c) via accessing TPD from different vendors. The TPD from different vendors may have different sets of
attributes, may have different sets of attribute values, and may cover different geographic areas;

d) for a given item of TPD, via identifying the vendor of that TPD;

e) viarelated transportation entities for application-specified TPD;

f)  viarelated TPD from an application-specified vendor for application-specified transportation entities;
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the integration between TPD and the base map requires a relationship between the TPD and the

transportation entities. This can be done either by a direct relationship (e.g. by an ID) or by
relationship (e.g. by positions);

via identifying vendors for which TPD is available.

an indirect

for a specified service entity (including a TPD entity), via the set of service entities (including TPD entities)

which represent the same real-world object;

via allowing for the identification of mutliple TPD entities which represent the same real-world entity.

5.6

BT

.4.2 Branded Third Party Data
PD shall exhibit the following characteristics.

The API shall allow for the access to BTPD from multiple vendors on a single medium
authorization or licensing.

There shall be a function call that returns the data formatted to support a. BTPD vendor’s requin
symbology, presentation, etc. (e.g., an HTML-formatted “page”).

Vendor-specific presentation shall be totally transparent to the application. Additionally, vend
presentation shall be transparent to the DAL in order to allow the BTPD vendor to control the p

that is independent of various BTPD vendor presentations. Specifications of how vend
information should appear shall be stored on the media. Typically, this vendor-specific p
information is written by the supplier of the TPD.

An application can query the BTPD on a selectsset of attributes specified by the BTPD vendor.
attributes shall be transparent to the DAL;and the application, in order to allow DAL and
developers to develop systems which _are independent of various BTPD suppliers. Theg
description and format of the attributes which can be queried shall be stored on the media.

hceptually, the BTPD consists of three components (see Figure 7):

fielded BTPD records for the.set of attributes to be queried on;

some form of metadata-for each service type which describes the field contents, format, an
values for the attributes which can be queried;

presentation data“at least including the attributes not used for queries and formatting informatio

subject to

ements for

or-specific
esentation

without having to be involved in DAL development. This alsoallows DAL developers to implenjent a DAL

or-specific
esentation

The set of
application
semantic

d range of

=}
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Query for Query to Query for
which select on presentation
DAL fields are BTPD information
searchable attributes for a selected
BTPD record
A A A
DAL
\ \J \J
ServiceData Metadata-which Fielded—-Prosentation
(——— N describes fields BTPD Data
BTPD |Presentation (per service type)| Data
Transportation Entities = Metadata|lnf0rmati0n

5.6.5 Re

5.6.5.1

The Logical Data Model used for this application.category is required to support at least the data identifieq

the functio

5.6.5.2
The Logica
— Servig

The Servid
orientation
of interest
the Logica
to-many)

I

i |Fielded Data
I BTPD vendor 2
I

I

I

I

BTPD vendor 3

BTPD vendor 4 I

Base Map L BTPD |

Figure 7 — Structure of BTPD

uirements for the Logical Data Model

General description

hal description. Other requirements ar€ defined below.

|_ogical Data Model entity
| Data Model entity for Services and POI Information Access is described below.
e

e entity includes both service features and Points of Interest (POls) used as destinations and/or
A Service feature is a commercial activity of interest to travelers. A POl is a destination and/or

Data Medel. A service may be associated with other services by parent/child relationships (ma
nd maybe associated with places. A service entity may have service attributes.

n

for
bite

to travelers, 'which is usually non-commercial by nature. Both types are used synonymously within

ny-

5.6.6 Me

tadata

The API shall provide, and the PSF shall supply, the following metadata information:

a) the list of Service attributes or combination of Service attributes which can be used as selection criteria
for a given Service Type;

b) the list of fields in the TPD for a specific vendor and Service type;

c) theda

ta type and size for a given field;

d) the list of values for enumerated data types and the ranges for numeric data types for a given field;
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sorting order of characters per country and language-dependent name-match rules. The criteria and
definition for matching service names, types and attributes is country/language dependent. For example,

in Germany, the characters “0” and “90” shall also be accessible by users as specification
characters and, additionally, as “ue” and “oe” characters. This means that “Minchen” matches
and “Muenchen”;

language-dependent rules for official abbreviations of words;

indices and field descriptions for Services;

the set of service hjlpne that are available in the databhase

“u” and “0"
“Munchen”

5.6.7 Extended Parcel Exposing Functions

Fo

the requirements of this subclause, refer to 5.2.7.

Logical Data Model

6.1 Overall model

T

=2

T

=2

Th
de

Th

b overall model as shown in Figure 8 presents the relations betwéenthe following data model pa
Map entities
py consist of the following parts:

— Transportation entities.

generalization and aggregation.
— Cartographic entities.

The data set is used tosstore map data for display at different map scales.
Address Location entities

b data set is used.to-relate named features to elements of the Transportation entities in order t
Stination.

Service/POl entities

b dataset contains information about services, POls, as well as Third Party Data.

. ic Traffic Inf . "

its:

The data set is used for Positioning,~Route Planning and Route Guidance for different levels of

b specify a

The data set is used to relate traffic information (e.g. RDS-TMC, VICS) to locations of the road network.

Each data model part is presented as a separate box. Only those major entities of a data model part are
shown which have a relation to other data model parts. However, the overall model does not cover
relationships that reflect all relations between entities within the boxes nor relations between different levels of
generalization and aggregation. Such relationships are described in more detail in the individual models of the
data model parts.

The relationship of “Service/POI entities” and “Transportation entities” respectively with “Cartographic entities”

ind

icates that information from the first two data model parts can be displayed in a map.
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The data model part “Transportation entities” contains an entity “Link”. Relationships exist between a Link and
entities from other data model parts (see Figure 8):

— Navigable Feature Name entity representing addresses from the “Address Location Model’;

— Postal Code entity from the “Address Location Model”;

— Place entity from the “Address Location” or “Service/POI entities” Service entity from the “Service/POlI
entities”;

— Traffig

Based upg
shall be dg
of links) th

NOTE
map locatio]
position relg

LiQ requirg

— to relate the LiQ to a Link:

Becau
specif]
link th
along

In cas

tocatiorrentity from the~“Dymamic Traffic informatiomrentities™

n a specified address, specified service or specified traffic location, the corresponding map_locat
scribed in terms of those Link entities which represent the parts of the road network (i-e. & sub-
bt provide access to the location in question (LiQ).

Location-in-Question (LiQ) is used as a collective term for all locational information required to describe
h of above-mentioned entities in terms of the corresponding link(s). For any of thesé-entities, this includg
tive to the link(s).

ments are as follows:

y a destination. Therefore, an indication is required to state at which position along the particy
e destination is found. This is presented in Figure 8 by means of the relations “located at posit
" and “references to position along”.

e there is no explicit relation known from thekiQ to a Link during the creation of the Navigat

datab

corregponding link(s) together with the position‘along the link(s).

The “Address Location entities” and the ~“Service/POI entities” do not have an explicit relation with each
other.|They are two independent (but similar) models for describing destinations. For services, reIati}ns
“created” at run-time by using, for instance, the coordinates of Services. (This requires a relation
betwegn coordinates and an LiQ within a given model, possibly by means of a spatial index.)

canb

— torel

A LinK

mechanism definedyby the Logical Data Organization. (The latter option is especially useful for

relatio

se, a coordinate pair for the LiQ shall be "available and is used at run-time to resolve

jon
set

the
s a

se an address of service destination directly represents the KiQ, the Link itself does not completely

lar
jon

jon
the

te a Link to the LiQ:
is related to the LiQ, and can be realised by means of a coordinate along the Link or by means

h between the\“Transportation entities” and the “Address Location entities”.)

fa
the
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| Traffic |
I Location

references to

!__ Information Entititﬁl

references to

Polyline
| Cartographic Entities

| Navigable |

located at position along| Feature = Place |« =
I Name
L_______ Address Locatidn Entities
L |
| Service [« Place |

located in map |

L& S Service/POI Entities

Figure\8=— Overall model

6.2 Transportation Entities

In general, there are a number of data levels, represented by an ER diagram, and there are relations between
theg levels. This is indicated in Figure 9.

Relationship
Level N and
Level N+1

Figure 9 — Relationship across Levels
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Considering that the ER diagrams for level N and level N+1 will be the same, any level can be represented by
one and the same ER diagram (see Figure 11), with the exception of the attributes: the lowest level can
contain more attributes than the higher levels.

Therefore, conceptually the ER diagrams of the transportation entities can be presented as shown in
Figure 10:

r— /1
— Entity-Relationship Diagram for Level N —
- ]
Relationship
Level N and
Level N+1
NOTE The ER diagram for level N is presented inside a bounding box, while the relations “Relationship Level N aind

Level N+1” pre presented outside the bounding box.

Figure 10 — Convention for relationships across levels

Intersection
connects Road

Road Intersection
(level 0'enly) (level 0 only)

Intersection
gonnects Link

Road is
bounded by
Intersection

Node in

. 1 level 1 contains links
Intersection of level 0
contains Link
Intersection
contains Link Condition contains Node
T 1
X N
N —| r N ~ L —I |
N
Node
—N connects 11—
. Link
Link Node
] P N
T Link is B
bounded by N
N Node corresponds

to Node at next

aggregate
to Link at next
higher level

Link
contains

ignpost
located at

N Shape point

Landmark

directs to "
is located

Link

Landmark [-N

Figure 11 — Logical Data Model of Transportation Entities
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At level 0, links may be aggregated “widthwise” (links with opposing directions of travel on the same
multicarrigeway may be aggregated) into roads. Links and nodes may also be aggregated into intersections.
Roads and intersections exist only at level 0.

Links at level 0 are aggregated into “superlinks”, i.e., links at level 1. This aggregation may be “lengthwise”
(links with the same direction of travel may be aggregated), widthwise, or both, i.e., the constituents of a link at
level 1 may be links aggregated lengthwise and/or widthwise from level 0.

Links at level N are aggregated into links at level N+1. This aggregation can only be lengthwise (links with the

same direction of travel may be aggregated), i.e., the constituents of a link at level N+1 may be links
aregated Inngfhwicn from level N

aggreg
No£1es and links at level 0 may be aggregated into nodes at level 1. This means that the constijuents of a

nodle at level 1 may be nodes and links at level 0.
Nofes and links at level N may be aggregated into nodes at level N+1. This means thatthe constifuents of a
nogle at level N+1 may be nodes and links at level N.
Wigthwise aggregation can be applied only to level 0 links, aggregating thent'into (level 0) roads and level 1
linKs.
Figure 12 below shows aggregation relationships among these entities.~All aggregation is drawn in the upward
dirgction.
1
Link Node
1 Level 2 1
N N
) 1
Cink Node
N
1 Level 1 1
Road Intersection
N N
1 . K
N1 Link Node
N
Level 0

Figure 12 — Aggregation of transportation entities
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6.3 Address Location entities

Address Location is determining a location based on information describing or naming the location, e.g. a
postal address or the names of two crossing streets. In order to associate name information with the
corresponding location(s) in the transportation network, appropriate data model entities are to be created and
related with each other to allow flexible methods of accessing and examining data entries.

Generally, two directions for the “data access path” can be identified:

— Geocoding: determining a link or node of the transportation network by its address description;

— Reverse geocoding: determining an address description associated with a link or node.
Within the|Logical Data Model for Address Location entities diagrammed in Figure 13, the two “ends” of the
above-mentioned access paths are name information and links & nodes (part of the lowest levéelL6gical Dpta
Model for [Fransportation entities). Name information and nodes/links are connected by a flexible structurg of
other entities and relations.
For modelling name information, the following entity types can be distinguished:
— A Plage represents any named area which in some kind of hierarchical structdre (involving other Places)
can sgrve to specify the location of a Navigable Feature Name. These places can be official place names,
assigried by the government or postal service, or locally known names which people use to identify
regions.

— A Nauvigable Feature Name represents the name of any locationyin the transportation network that can|be
identified by a name.

— In addition to places, it is useful to identify locations:through the use of alphanumeric Postal Cogles
assigrjed by the postal service. These codes are commonly found in house addressing and can be uged
as an unambiguous way of selecting places, and.navigable feature names.

Three typds of location are distinguished and specially modelled:

— Road [Section (corresponding to a house number range along a named road);

— CrossRoad (two intersecting named roads);

— Junctipn (a junction carrying:a‘-name itself).

If a locatiop has more tharn ane name (e.g. official and colloquial names, official names in different languaggs),
this shall be represented/by multiple instances of the Navigable Feature Name entity.

A Navigable Feature/Name (i.e. a name) does not directly reference to a link or node of the transportatjon
network. Ih case~of a Junction, the Junction entity refers to the corresponding node of the transportation
network. When a Nawgable Feature Name corresponds to a Road Sect|on or a CrossRoad additignal
information i
components unlquely corresponds to links and/or nodes. For a Road Sectlon thls means the combination of
Navigable Feature Name plus House Number Range(s). For a CrossRoad, the Logical Data model maintains
a set of references to all nodes and all links (bounding these nodes) which correspond to the combination of
primary Navigable Feature Name and intersecting Navigable Feature Name.

Additionally, a Postal Code can be used in the search of places or Navigable Feature Names to restrict the
search to a particular area.
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Figure 13— Logical Data Model of Address Location entities

6.4 Service/POlentities

The logical dataumodel for Service/POI entities shall cover the whole range of services including Third Party
Data (TPD) and Branded Third Party Data (BTPD). See Figure 14.

TPD and”BTPD are considered special types of service information. All the relationships in the LDM for
senvices apply to TPD services as well. There may be multiple TPD entities (from different vengors) for a

a Hicrlar rasl wwnarld carvicea 1t chanlld ha naccihla far tha multinla TDMN antitiac 0 ha ralatad tn aach Other
paticdlarreal-world-service—itshould-be-pessible-for-the-multiple TRD-entitios-to-be-related-te-eash .

Conceptually, the BTPD consists of three components:
— fielded BTPD records for the set of attributes to be queried on;

— some form of metadata for each service type which describes the field contents, format, and range of
values for the attributes which can be queried;

— presentation data at least including the attributes not used for queries and formatting information.
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