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Nationales Vorwort

Der Text von I1SO 19134:2007 wurde vom Technischen Komitee ISO/TC 211 ,Geographic informa-
tion/Geomatics” erarbeitet und als EN ISO 19134:2008 vom Technischen Komitee CEN/TC 287 ,Geo-
information® Ubernommen, dessen Sekretariat vom NEN (Niederlande) gehalten wird.

Der Text von 1SO 19134:2007 wurde von CEN als EN ISO 19134:2008 ohne Anderungen angenom-
men.

Der fiir die deutsche Mitarbeit zustéandige Arbeitsausschuss im DIN Deutsches Institut fiir Normung e.
V. ist der als Spiegelausschuss zum CEN/TC 287 und ISO/TC 211 eingesetzte Arbeitsausschuss
NA 005-03-03 AA ,Kartographie und Geoinformation“ des Normenausschusses Bauwesen (NABau).

Das Prasidium des DIN hat mit seinem Beschluss 1/2004 festgelegt, dass von dem in den Regeln der
europaischen Normungsarbeit von CEN/CENELEC verankerten Grundsatz, wonach Europaische
Normen in den drei offiziellen Sprachen Deutsch, Englisch und Franzésisch veroéffentlicht werden, in
begriindeten Ausnahmefallen abgewichen und auf die deutsche Sprachfassung verzichtet werden
kann.

Die Genehmigung dafir hat die DIN-Geschéftsleitung entsprechend ihren in Anlage 1 zu dem DIN-

Rundschreiben A 5/2004 festgelegten Kriterien fur die vorliegende Norm auf Antrag des NABau-FB 03
svermessungswesen; Geoinformation® erteilt.
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Nationaler Anhang NA
(informativ)

Ubersetzung der Einleitung

Weltweit nutzen Menschen, insbesondere Reisende (zu navigierende Personen), im taglichen Leben
verschiedene Transportmittel (z. B. Fahrrad, Auto, Bahn, Flugzeug, Schiff oder Transporteinrichtun-
gen wie den offentlichen Personennahverkehr, Taxidienste und Fluglinien). Kurze Wege werden zu
Fufld Gberbrickt, um z. B. Erledigungen zu tatigen oder Verkehrsmittel zu wechseln.

Eine standige Aufgabe fur den Reisenden ist, vom Startpunkt bis zum Ziel die optimale oder beste
Route zu finden und dabei verschiedene Transportmittel zu benutzen, moéglichst mit optimalen Um-
steigezeiten und kurzen Wegen zu den Umstiegsstellen. Er will bestimmte Zwischenziele (Waypoints)
erreichen, wo er gegebenenfalls verschiedenen Beschaftigungen nachgeht, beispielsweise einkaufen,
besichtigen oder Bekannte treffen. Moglicherweise mdchte er bestimmte Reihenfolgen beachten, z. B.
.Beschaftigung 1 vor Beschaftigung 2“ oder ,Ort 1 vor Ort 2“. Ein typischer Stadtereisender kommt in
Situationen, die Entscheidungen erfordern, z. B. die Auswahl der Endstation (oder Umsteigepunkt)
und des Transportmittels, um dann zu entscheiden, welches der in Frage kommenden Transportmog-
lichkeiten er zwischen Start und Ziel nutzt. Die Entscheidung wird auch von den zu erwartenden Ge-
samtkosten abhangen, die mit Beférderung, Parken, Routenplanung und notwendigen Zwischenhalten
usw. verbunden sind.

Diese Norm spezifiziert ein konzeptuelles Schema zur Beschreibung von Daten und Services fur die
Unterstitzung von mobilen Anwendungen fir Routenplanung und Navigation, die ein Ziel mit zwei o-
der mehr Transportmdglichkeiten (multimodal) erreichen wollen. Dieses konzeptuelle Schema ist ein
standardisiertes Schema wie z. B. auch das Raumbezugsschema (siehe DIN EN ISO 19107) oder das
zeitliche Schema (DIN EN ISO 19108). Diese Norm beinhaltet auch eine Beschreibung von Services
fir Routenplanung und Navigation, die entweder fiir feste Routen oder feste Zeitplane implementiert
werden kénnen. Zudem bietet die Norm eine Beschreibung von Datentypen fir den Datenaustausch
und eine Beschreibung von Datentypen fir Zeitplane und Routeninformationen flr Transportmittel mit
festen Routen und/oder Zeitplanen.

Auf der Grundlage von DIN EN ISO 19133 spezifiziert diese Norm zusatzliche Klassen und Erweite-
rungen zu bestehenden Klassen flir multimodale Routenplanung und Navigation. Wie in
DIN EN ISO 19133 auch, geht diese Norm davon aus, dass alle Serviceanfragen in einer Kombination
aus Anfrage und Antwort (Request/Response) zwischen dem mobilen Client und der mobilen Anwen-
dung bzw. ihrer Internetanwendung gekapselt werden. Hierfur spezifiziert diese Norm bestimmte Ty-
pen von Servicefunktionalitdten und eine Reihe weiterer Request/Response-Datentypen, die mit Funk-
tionalitaten verkniipft sind, die fir multimodale Routenplanung und Navigation erforderlich sind.

Durch die Erganzung bzw. Ausweitung von DIN EN ISO 19133 férdern die dabei entstehenden, stan-
dardisierten konzeptuellen Schemata fur multimodale Routenplanung und Navigation die Verbreitung
von geographischen Informationen in multimodalen Anwendungen von ortsbezogenen Diensten. Die-
se Schemata werden in multimodalen Anwendungen von ortsbezogenen Diensten implementiert, vor-
wiegend in stadtischen Gebieten, aber auch bei Reisetatigkeiten zwischen Stadten, wo auch dauer-
haft verstandliche Geoinformationen angeboten werden mussen.
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Nationaler Anhang NB
(informativ)

Englisch-deutsche Fachworterliste

application Anwendung

application schema konzeptuelles Schema der Anwendung
cost function Kostenfunktion

junction Knotenpunkt

link Verbindung

location Ortlichkeit

location based service (LBS) ortsbezogener Dienst
network gerichteter Graph

position Position

route Route

routing Routing

tracking Tracking

transportation mode Transportmittel

turn Abbiegestelle

traveller zu navigierende Person
vehicle zu navigierendes Fahrzeug
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Foreword

The text of 1SO 19134:2007 has been prepared by Technical Committee ISO/TC 211 ,Geographic
information/Geomatics” of the International Organization for Standardization (ISO) and has been taken over
as EN ISO 19134:2008 by Technical Committee CEN/TC 287 ,Geographic Information the secretariat of
which is held by NEN.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by February 2009, and conflicting national standards shall be withdrawn
at the latest by February 2009.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Cyprus, Czech
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia,

Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain,
Sweden, Switzerland and the United Kingdom.

Endorsement notice

The text of ISO 19134:2007 has been approved by CEN as a EN ISO 19134:2008 without any modification.
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Introduction

In everyday life in metropolitan areas in the world, a typical traveller is involved in using various modes of
transportation for daily activities: e.g. walking, driving, park-and-ride, mass transit and taxi. The traveller
frequently faces the problem of finding the optimal or best route combining several modes, from the origin to
the destination, passing through the locations (waypoints) where the traveller might want to engage in
activities such as shopping and meeting people, possibly satisfying a set of constraints such as the sequence
constraints like “activity 1 before activity 27, “location 1 before location 2”, etc. A typical intercity traveller faces
situations requiring decisions to be made such as which station (junction) and by which mode to travel in order
to take which system among the available transportation modes between an origin and a destination. The
decision will depend on the overall cost that includes the line-haul, parking, routing, stopping at stations
(junctions), stopping at intermediate places, etc.

This International Standard provides a conceptual schema for describing the data and services needed to
support routing and navigation application for mobile clients who intend to reach a target position using two or
more modes of transportation. This conceptual schema is a standard schema such as the spatial schema
(ISO 19107) or the temporal schema (ISO 19108). This International Standard provides a description of a
service type to support routing and navigation for a mode that operates either on a fixed route or with a fixed
schedule, a description of data type for transfers, and a description of data type for schedule information and
route information of a mode with a fixed route and/or schedule.

Based upon ISO 19133:2005, this International Standard specifies additional classes as well as extensions to
existing classes to be used for multimodal routing and navigation. As in ISO 19133:2005, this International
Standard assumes that all requests for services will be encapsulated in a request/response pair between the
mobile client and the client application or its on-web proxy application. Therefore, this International Standard
describes service operation types and a set of request/response data types associated with some operations
which are necessary for multimodal routing and navigation.

By way of adding and/or expanding ISO 19133:2005, standardized conceptual schemas for multimodal routing
and navigation of mobile clients will increase the ability to share geographic information among multimodal
location-based service applications. These schemas will be used by multimodal location-based service
applications, mostly in metropolitan areas, and in all intercity travelling environments to provide consistently
understandable spatial data structures.
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1 Scope

This International Standard specifies the data types and their associated operations for the implementation of
multimodal location-based services for routing and navigation. It is designed to specify web services that may
be made available to wireless devices through web-resident proxy applications, but is not limited to that
environment.

2 Conformance

Conformance to this International Standard depends on the type of entity declaring conformance.

Mechanisms for the data exchanges are conformant to this International Standard if they contain record
implementations of the object types described within this International Standard, as specified in A.2.

Web services for routing and navigation are conformant to this International Standard if their interfaces
implement one or both of the subtypes of service defined in this International Standard, as specified in A.3.

Details of the conformance classes are given in the Abstract test suite in Annex A.

3 Normative references

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

ISO 19101, Geographic information — Reference model

ISO 19107, Geographic information — Spatial schema

ISO 19108, Geographic information — Temporal schema

ISO 19112, Geographic information — Spatial referencing by geographic identifiers

ISO 19133:2005, Geographic information — Location-based services — Tracking and navigation

4 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
4.1

application

manipulation and processing of data in support of user requirements

[1SO 19101]
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4.2
application schema
conceptual schema for data required by one or more applications

[1SO 19101]

4.3
cost function
function that associates a measure (cost) to a route

[ISO 19133:2005]

NOTE The normal mechanism is to apply a cost to each part of a route, and to define the total route cost as the sum
of the cost of the parts. This is necessary for the operation of the most common navigation algorithms. The units of cost
functions are not limited to monetary costs and values only, but include such measures as time, distance and possibly
others. The only requirement is that the function be additive and at least non-negative. This latter criteria can be softened
as long as it is not zero or less cost is associated to any loop in the network, as this will prevent the existence of a
“minimal cost” route.

4.4
junction
single topological node in a network with its associated collection of turns, and incoming and outgoing links

[1SO 19133:2005]

NOTE Junction is an alias for node.

4.5
link
directed topological connection between two nodes (junctions), consisting of an edge and a direction

[1SO 19133:2005]

NOTE Link is an alias for directed edge.

4.6
location
identifiable geographic place

[1SO 19112]

NOTE A location is represented by one of a set of data types that describes a position, along with metadata about
that data, including coordinates (from a coordinate reference system), a measure (from a linear referencing system), or an
address (from an address system) [ISO 19133:2005].

4.7

location-based service

LBS

service whose return or other property is dependent on the location of the client requesting the service or of
some other thing, object or person

[ISO 19133:2005]

4.8
navigation
combination of routing, route traversal and tracking

[1SO 19133:2005]

NOTE This is essentially the common term navigation, but the definition decomposes the process in terms used in
the packages defined in this International Standard.
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4.9

network

abstract structure consisting of a set of 0-dimensional objects called junctions, and a set of 1-dimensional
objects called links that connect the junctions, each link being associated to a start (origin, source) junction
and end (destination, sink) junction

[1SO 19133:2005]

NOTE The network is essentially the universe of discourse for the navigation problem. Networks are a variety of
one-dimensional topological complexes. In this light, junction and topological nodes are synonyms, as are link and
directed edges.

410
position
data type that describes a point or geometry potentially occupied by an object or person

[ISO 19133:2009]

NOTE A direct position is a semantic subtype of position. Direct position as described can only define a point and
therefore not all positions can be represented by a direct position. That is consistent with the “is type of” relation. An
ISO 19107 geometry is also a position, but not a direct position.

4.1
route
sequence of links, and/or partial links, that describe a path, usually between two positions, within a network

[ISO 19133:2009]

412
routing
finding of optimal (minimal cost function) routes between locations in a network

[ISO 19133:2009]
413

tracking
monitoring and reporting the location of a vehicle

[1SO 19133:2005]

414
transportation mode
means that travellers can choose for transportation

415

turn

part of a route or network consisting of a junction location and an entry and exit link for that junction
[ISO 19133:2005]

4.16

traveller

person subject to being navigated, or tracked

cf. vehicle

[1SO 19133:2005]
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417
vehicle

object subject to being navigated or tracked

cf. traveller

[1SO 19133:2005]

5 Symbols and abbreviated terms

5.1 Acronyms

BPR
GDF
GIS
GML
GPS
ITS
LBS
LBMS
LP
PCU
UML

Bureau of Public Roads
Geographic Data Format
Geographic Information System
Geographic Markup Language
Global Positioning System
Intelligent Transportation System
Location-Based Service
Location-Based Mobile Services
Linear Programming

Passenger Car-equivalent Unit

Unified Modeling Language

5.2 UML Notation

The UML notation used in this International Standard is described in ISO 19107, and differs from standard
UML only in the existence and interpretation of some special stereotypes, in particular “CodeList” and “Union”.

As in ISO 19133:2005, the term “context diagram”, as used extensively in the naming of figures in this
International Standard, means a diagram that illustrates the context of a specified central type meaning the
types of its attributes, operations and association targets. This is the information most useful to the
implementer of this central class.

5.3 Package abbreviations

Two-letter abbreviations are used to denote the package that contains a class. Those abbreviations precede
class names, connected by a “_”. The International Standard in which those classes are located is indicated in

parentheses. A list of those abbreviations follows.

MM
MN
NS
NT
™

Multimodal Network (ISO 19134)

Multimodal Navigation Service (ISO 19134)
Navigation Service (ISO 19133:2005)

Network (ISO 19133:2005)
Temporal (ISO 19108)
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6 Multimodal LBS for routing and navigation

6.1 Semantics

The model for multimodal LBS for routing and navigation consists of the ISO 19133:2005 package and five
leaf packages: Multimodal Network, Multimodal Routing, Multimodal Constraint and Advisory, Multimodal Cost
Function, and Multimodal Navigation Service. In addition to the appropriate types and classes of
ISO 19133:2005, the five leaf packages contain types and classes which are necessary to create a multimodal
LBS routing and navigation service. Figure 1 shows the dependencies among those leaf packages, including
the 1ISO 19133:2005 package.

Multimodal location-based service utilizes networks of public transportation modes that operate on fixed
and/or flexible schedule routes, using either road networks or guided networks. Preferable travel modes are
decided and travel costs are calculated based on user preference and/or on cost functions.

- T T T T T -
| ] |
| e —— > <<Leaf>> |
| ————f—————————— Multimodal Cost[<—————————————————— 1 |
| | | Function | |
| | | ~ | |
| | | | | |
| | | e I T

e O — |
| | T | 1 ol
| _— | |
} | LT 1T | Lo
| | I Pl . I | |
\Z \ | v oo Voo \ (7 I
1 I 1 1 I 1
L | <<Leaf>> <<Leaf>> <<Leaf>> <<Leaf>>
ISO 19133, Tracking and navigation| Multimodal (< | Multimodal |- =] Multimodal Constraint Multimodal
Network Routing and Advisory Navigation Service
NN ! A ! |
Lo L | [ I |
| T I I |
. St _l
A I

Figure 1 — Package dependencies
6.2 Multimodal Network

6.2.1 Semantics

The multimodal network model in this International Standard extends NT_CombinedNetwork and related
classes from 1SO 19133:2005, in order to specify multimodal LBS for routing and navigation. Multimodal
network consists of component route segments and transfer nodes as shown in Figure 2. Modal transfer
occurs only at a transfer node.

EXAMPLE One can transfer at NODE 112 from BUS # 2 to SUBWAY # 5. Transfers from walking or taxi to line-haul
modes can be done at other nodes in Figure 2.
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NODE 211

_ SUBWAY # 5 _ NODE 113

~~
V'S ~— NODE 114

NODE 110 NODE 112

NODE 210
/ \
— ~ ~
BUS #2 - ~
NODE 111

Key
(3] MM_TransferNode

_— MM_RouteSegment (bus)
e MM_RouteSegment (subway)

- NT_Link

Figure 2 — MM_TransferNode and MM_RouteSegment in the MM_MultimodalNetwork

The route segment, MM_SingleModeLink, is a subtype of NT_Link specified in ISO 19133:2005.

EXAMPLE Figure 3 shows a base network for a multimodal network of which NT_SingleModeLink and its associated
NT_SingleModeJunction are composed.

— ~ J—
OA/ —~ ~ O l — —_— -
/
% —_— : & ~ ~ ~
Key
G MM_TransferNode
O MM_SingleModeJunction
- _L MM_SingleModeLink (Different modes)

NT_Link

Figure 3 — NT_SingleModeLinks and NT_SingleModeJunctions in the MM_MultimodalNetwork
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