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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
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ISO/TR 24098 was prepared by Technical Committee ISO/RC 204, Intelligent transport systems.

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

al Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
task of technical committees is to prepare International Standards. Draft International Standa

y the technical committees are circulated to the member bodies for voting. Publication as
al Standard requires approval by at least 75 % of the member bodies casting.a-vote.
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Introduction

This Technical Report was developed by ISO/TC 204, WG 1, Architecture, in order to provide a procedure for
developing Intelligent Transport System (ITS) deployment plans utilizing ITS system architectures.

It is_well perceived in the ITS community that understanding the system architecture is significant for the
reglization of ITS, which extends over wide areas on service domains, system sizes, and relating’stakeholders
andl users. Those who deploy ITS systems within a specific region need to consider the coverage area, as
wejl as existing inventories.

This Technical Report facilitates the introduction of ITS at regional levels through the development of the ITS
deployment plans by utilizing regional ITS architectures.

Expmples of ITS deployment guidelines are given in Annex A.

© 1SO 2007 — All rights reserved \4
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Intelligent transport systems — System architecture, taxonomy
and terminology — Procedures for developing ITS deployment
plans utilizing ITS system architecture

1| Scope

This Technical Report describes the procedure for developing Intelligent Transport System (ITS) deployment
plans utilizing ITS system architectures. The document consists of the basic policy‘of’ITS deployment and the
prqcedure for developing ITS deployment plans. Framework, procedures and\requirements for fleveloping
regional ITS deployment plans utilizing regional ITS architecture are reported.

2 | Normative references

The following referenced documents are indispensable for ¢he” application of this document. |[For dated
references, only the edition cited applies. For undated references, the latest edition of the feferenced
do¢ument (including any amendments) applies.

ISO 14813-1:2007, Intelligent transport systems — Reference model architecture(s) for the IT§ sector —
Payt 1: ITS service domains, service groups and services

ISO/TR 14813-5:1999, Transport information-and control systems — Reference model architecture(s) for the
TICS sector — Part 5: Requirements for architecture description in TICS standards

3 | Terms and definitions
Fof the purposes of this docament, the following terms and definitions apply.

3.1
ingtitutional architecture
arghitecture based. on political or administrational infrastructure partitioning and its division of responsibilities
(rather than functions)

[ISP 14813-5:1999]

3.

ITS-service
consists of a product or activity targeted to a specific type of ITS user

NOTE1  Adapted from ISO 14813-1:2007.

NOTE 2  An ITS service group consists of one or more similar or complementary services provided to ITS users. An
“ITS service domain” refers to a specific application area which comprises one or more service groups.

3.3
ITS stakeholders
people or organizations that are involved in some way in the deployment of ITS

NOTE Their involvement can be through use, manufacture of products, provision of services, or regulations.

© 1SO 2007 — All rights reserved 1


https://standardsiso.com/api/?name=6c3dcc972366c96f0725e5f0238a176d

ISO/TR 24098:2007(E)

3.4
ITS user
one who directly receives and can act on ITS data, information or outputs that implement a measure of control

NOTE 1  Adapted from ISO 14813-1:2007.

NOTE 2 An ITS user is one who receives, directly or indirectly, or provides, the transaction of an ITS service. These
users of ITS services may be human, systems or environment monitoring.

3.5

logical architecture
functional architecture
functional yiewpoint
describes how the system behaves, including what it does with the inputs that it receives and how it produg¢es
the outputs; it may be described either from an object-oriented, or process-oriented, perspective gnd
describes the system according to its behaviour

NOTE 1 [Adapted from ISO 14813-1:2007.

NOTE 2 In an object-oriented perspective, a logical architecture elaborates the conceptual,behaviour and in so dqing
defines sonpe detail of the objects. In a process-oriented perspective, the logical (or functionalb)architecture determines|the
nature of thp system (in terms of functions and data stores), and describes its conceptual‘behaviour and the detail of what
must be dohe to the inputs to produce the outputs. The logical architecture is independent of any hardware or software
approach.

3.6
physical grchitecture
allocation pf the logical architecture to physical entities but not including details of the deployment of spedific
numbers df systems or equipment at particular geographic locations

NOTE 1  [Adapted from ISO 14813-1:2007.

NOTE 2 |A physical architecture, whilst describing physical configurations in system terms, is not specific to any
particular location.

3.7
physical model
subset of 4 physical architecture which-mainly considers the realization of providing one or more service(s)

4 Abbreviation
For the pufposes of thisidoecument, the following abbreviation applies.

ITS Intelligent Transport System

5 Basic policy of ITS deployment

5.1 Realization of regional ITS

The general framework of ITS deployment within a region (or any other part of a nation, such as a city, state,
or county) is described in Figure 1. The target is realization of regional ITS systems and provision of ITS
services to the users by the collaboration of subsystems that are implemented by relevant ITS stakeholders.

An ITS deployment plan for a region will make the efficient implementation through the intelligible
accountability and the consensus among the regional stakeholders. The plan is used for obtaining a budget
for deployment, for designing the regional ITS systems, and for promoting the deployment and operation of
the systems within the region.

2 © 1SO 2007 — All rights reserved
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Figure 1 — Framewaork' of regional ITS deployment

5.2 National ITS architecture

There are several ways in which a national ITS architecture can be used to create ITS deploynment plans.
These are illustrated in Figure 2.

See Figure 1 Similar to Figure 1
| Regional ITS deployment plan | | National ITS deployment plar

1

| Regional ITS architecture |

i

I A dhi 1y
| Nauoriar i

TrQ Joid 4
I'o dliCIecLwic

Figure 2 — Relationship between regional and national ITS deployments

The example in Figure 2 enables interoperability between the ITS systems deployed at nearby regions, as
well as within the target region itself.
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6 The procedure for developing ITS deployment plans

6.1 Framework

A national architecture covers overall ITS services within a nation and this may be what is needed for some

ITS deployments. However, a regional architecture may be needed when only some of the ITS services wit
the national architecture are required.

hin

In order to realize sustainable ITS within a region or nation, it is necessary to identify the ITS services that are
required, to establish subsystems by dividing roles among ITS-related stakeholders, and to keep a close

liaison betyween those stakeholders.
To achievg this, it is necessary to prepare ITS deployment plans based on the regional or national
architecture. These plans will illustrate the division of roles and coordination between ITS stakehalders. Bas

on these plans, it will be possible to negotiate and secure budgets and establish operational-systems at
stakeholdgr level.

6.2 Progedure

The proceglure for developing an ITS deployment plan for a region or nation should be the following.
— Identify the appropriate ITS stakeholders and gain their cooperation and participation.

— With the stakeholders, define the ITS services that they want to see deployed.

— Descrjbe the ITS physical system structure that is needed to-provide the services.

— Defing and agree upon the stakeholders’ roles for the ITS deployment.

6.2.1 Ildgntifying the participation of appropriate ITS stakeholders

It is esseptial that the scope of the regional  (or national) ITS architecture, and the identification 2
participatign of the ITS stakeholders involved’in'the development process, are determined and agreed.

The mobiljty of residents in daily activities should be taken into account (e.g. commuting, shopping 4
business).|The geographic coverage-of the ITS architecture will depend on the area of jurisdiction belonging
its ownerd. Thus, regional ITS arehitecture may cover one or more metropolitan regions and transq
infrastructyires between them,.‘and a city ITS architecture may cover one city. The area where
stakeholddrs involved in the TS’ development operate or administer should also be taken into considerati
However, [the need for a-regional ITS architecture should also depend on how much of the national |
architecture it will include.

Stakeholdérs involved in the development of the ITS architecture should include organizations that fit into g
or more of|the fallowing types. These types should include those stakeholders that:

TS
ed
the

nd

nd

to
ort
the
bn.
TS

ne

— make ITS: these will be organizations that are component and system suppliers and/or infrastructure

providers that will see ITS as providing them with extra business opportunities;

— use ITS: these will be travellers, pedestrians, PT passengers, plus those that move freight; all of whom

hope that ITS will improve the ways that they can travel;

— rule ITS: these will be organizations such as national and regional governments and standards bod
that regulate and control the way that ITS is deployed and implemented.

ies
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A broad range of stakeholders of several of the above types may exist within the area in which ITS is to be
deployed. It is also important for any stakeholders whose existence is recognized during the ITS architecture
development process be asked to participate, as appropriate.

It is important to ensure that outreach to the ITS stakeholders gains commitment to the usefulness and
significance of the ITS architecture in the process of establishing the ITS systems that need to be deployed to
provide the services.

It is useful to nominate a leading stakeholder, sometimes called the “architecture champion” to urge all the
stakeholders to participate positively in the establishment of the ITS systems. The leading stakeholder will

no

'mnlly review the area covered h‘,’ the ITS architecture to be rln\/nlnlr_\nrl and idnnﬁfy the st

keholders

pa

6.2

Se
tra
the
all

requlting ITS deployment.

ticipating in the development process.

.2 Defining ITS services

rvices to be provided within the area of the ITS deployment should be based on locab issues ang
hsportation. The services that are required are normally selected from the list of ITS services d
national ITS architecture or the framework ITS architectures that are to be adopted. Considerati
wed for the services currently existing in the region to be incorporated into- the ITS architectu

needs for
pscribed in
bn must be
re and the

Issues arising in the area of the ITS deployment and the needs of users and stakeholders are compiled and

ca
thg

6.2

Ac
arg
ITS
blg

Th
ph
prd
co

egorized by causal factors from the perspective of each stakeholder, in order to gain an unders
issues and needs of the transport area.

e issues and needs thus identified are used in a subsequent process for selecting the ITS seg
olve the issues and the needs. This process identifies.all'the ITS services to be realized within th

.3 Describing the ITS physical system structure

cording to the ITS services selected for the-region, the ITS physical system structure within the @
a is envisioned and then elaborated. Nationhal ITS architectures may be used or referenced to d

cks for the ITS architecture.

e physical system structuresmay be developed either directly, or by the modification of the
sical models described inthe national ITS architecture. Specifically, new individual physical 1
duced by adding or_deleting individual physical model subsystem(s), and/or revising de
respond with the content of services within the area of ITS deployment. A new subsystem definit

standing of

rvices that
e area.

eployment
evelop the

b physical models. These physical models are designed to meet the ITS deployment needs as building

individual
nodels are
initions to
on may be

crdated if a particular.functionality is not already in the national ITS architecture

Th
ne

s enables the.establishment of a comprehensive ITS system model structure and the dociimentation

pded to complete the ITS architecture.

.4.4 ,Deciding the stakeholders' roles for the ITS system deployment

models of

The ITS architecture is completed by checking the future plans for the area and the envisioned ITS
requirements based on the services to be introduced. The allocation of responsibility for the deployment and
operation to each subsystem should be agreed by the stakeholders. All stakeholders involved should confirm
agreement to the completed ITS structure.

The structure of the ITS systems illustrates the relationships between each stakeholder. The structure may be

developed into an ITS institutional architecture within the area. It provides an overview of the ITS systems to
be deployed and operated within the area.
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6.3 Requirements

6.3.1 Co

ntents

The ITS deployment plan should be formulated, based on the ITS architecture, by completing all
documentation and sharing information with every stakeholder. The ITS architecture illustrates information to
be exchanged, as well as functions (subsystems) installed by each stakeholder. This helps organize the
liaison between stakeholders and helps to coordinate information exchanges.

The ITS deployment plan should include the following contents:

— ITS sthehoIders;

— ITS sq

— ITS sy

rvices;

stem structures;

— stakelolders’ shared roles.

6.3.2 Documentation

The ITS d

ployment plan should be documented and subsequently facilitatesthe coordinated deploymen

ITS systems by stakeholders within the area.

The depld
equipment
architectur
equipment
characteris

The deplo
format of g

The ITS d
financial c
which sery
helps to ag
efficient m
they need

yment plan should make reference to the system, concept diagrams that illustrate sped
s or systems of the ITS plan that have been includéd in the physical and communicati
es. Some supporting diagrams and tables are prepared to identify the amount of systems 2
required, based on the area-wide and the organization-specific system structures and on
tics of the transport network that is covered bythe ITS architecture.

ment plan coordinates the use of data attfibutes, such as name, size, frequency of exchange, 2
ata, and system connectivity between subsystems implemented by stakeholders.

bployment plan should include specific schedules based on actual geographical conditions and
pbnstraints. Formulating the deployment plan clarifies the equipment required for the ITS system
e to quantify and establishatnvannual deployment plan and budget for the region. The annual p
gregate basic material requirements, in order to support budget requests by the stakeholders in
hnner. Consideration mustalso be taken of any exiting (legacy) equipment or systems, and whet
to be modified or replaced.

of
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ns
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the

nd
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her
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Annex A
(informative)

Examples of ITS deployment guidelines

| Guideline for ional ITS. depl t plans (ITS ] J

scribes a procedure for creating a regional ITS architecture and a conforming regional ITS,impls
n.

p 4 (utilization and maintenance).

cess for developing regional architecture. The purpose of this precess is to ensure that th
keholders are aware of the need for regional architecture in realizingregional ITS, obtaining inte
 re-use of data. Three main components of the preliminary process-are described as

defining the region covered and stakeholders involved,

publicizing the purpose and benefits of regional ITS architecture and the national ITS architectu

formulating a regional architecture developmentplan.
p 1: “Selecting services to be provided in the region” requires the identification of problems
sociated with road transport in the regionsand relevant systems currently in operation in the regig
clarify the image of the ITS service(s) suitable for the region. The process to identify all ITS ser
vided in the region is summarized as\threefold:

understanding transport problems and needs in the region,

understanding existing systems in the region, and

selecting sub-services to be provided.

p 2: “Producing.physical models” defines the structure of the system for providing ITS services
bhysical models. The process consists of the following components:

revising*individual physical models,

s clause was prepared by ITS Japan. It is a guideline for stakeholders on regional ITS: The guideline

ementation

b procedure for developing regional architecture consists of five steps from step~0-(preliminary process) to

p 0: “Preliminary process” instructs the importance for the regional stakeholders to work together on the

e regional
operability,

re, and

and needs
n, in order
ices to be

n the form

~

deciding which entity is responsible for providing each sub-service, and

c)

final confirmation of functions (subsystems) to be provided by each stakeholder.

Step 3: “Completing the regional architecture” develops a system model diagram for the whole region based
on the roles and functions of each stakeholder, decided by a consensus building process. The process is
characterized by two components:

a)

b)

checking the verity and validity of model diagrams, and

full documentation of the regional ITS architecture.
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Step 4: “Utilization and maintenance” is prepared for usage of the regional ITS architecture. A deployment
plan is formulated according to the regional architecture. Review and maintenance of regional architecture is
also recommended. Two components are depicted to characterize the regional architecture:

a) deployment of ITS by utilizing regional architecture, and
b) review and maintenance of regional architecture.
The ITS Japan document which this section summarizes, further includes the procedures for developing an

ITS implementation plan that utilizes regional architecture. The utilization of an ITS implementation plan is
explained by

1)
2)

(@)

eation of basic reference material for budget planning,

O

prrelation between participating stakeholders, and

3) sfudy of ordering specifications.

A.2 Redional ITS architecture guidance (US Department of Transportation)

This document was prepared by the US Department of Transportation. {t)is a guide for transportafjon
professionpls who are involved in the development, use or maintenance of regional ITS architectures. The
guidance flescribes a process for creating a regional ITS architecture.with supporting examples of each
architectune product. In its discussion of the uses of the regional ITS architecture, the document presents|an
approach for mainstreaming ITS into the transportation planning and project development processes.

The regional ITS architecture development process is structured by six steps. The first step is named “(Get
Started” apd recommends a focus on the institutions and people involved. The relevant stakeholders involyed
in architegture development are organized as a team. Qfe or more leading stakeholders are identified and
called “chgmpions”.

The second step is “Gather Data”. Once the stakeholders are involved, the focus then shifts to the [[TS
systems ip the region. The existing and planned ITS systems in the region are inventoried, the roles gnd
responsibilities of each stakeholder in developing, operating and maintaining these ITS systems are defined,
the ITS sefvices that should be provided.in.the region are identified, and the functionality that each system will
make to provide these ITS services is(documented.

D

The third gtep is “Define Interfaces’. After the ITS systems in the region are identified and functionally defingd,
the existing and planned interfaces between these systems are defined. The connections between systems
are identified and then the.information that will be exchanged on each of the interfaces is defined.

The fourth| step is “Implementation”. Additional products can be defined that will guide implementation of the
projects tHat will flow) from the regional ITS architecture. A sequence of projects, a list of needed agency
agreements and-a\list of standards that can be considered for project implementation are provided.

The fifth sfeplis “Use the Regional ITS Architecture”. The regional ITS architecture is an important tool for yise
in transportation planning and project implementation. It can identify opportunities for making ITS investments
in a more cost-effective fashion. This step is where the benefits are realized.

The final step, “Maintain the Regional ITS Architecture” is also presented. As ITS projects are implemented,
new ITS priorities and strategies emerge through the transportation planning process, and the scope of ITS
expands and evolves to incorporate new ideas; the regional ITS architecture will need to be updated. A
maintenance plan is used to guide controlled updates to the regional ITS architecture baseline so that it
continues to accurately reflect the region’s existing ITS capabilities and future plans.
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A.3 Deployment guidance for Europe

The deployment guidance for Europe is based on that which has been promoted by the European-
Commission-funded KAREN and FRAME Projects. It is based on the use of the European ITS Framework
Architecture, which provides the starting point for ITS architecture development at national and regional levels.

The way in which the European ITS Framework Architecture is used for ITS deployment is illustrated by the
diagram in Figure A.1.

Stalkkabaldar Acniratioan
OO C o CT7opaton

'

Create ITS architecture
European ITS

ramework Architecture .

Functional
User Needs rs
Physical Communication
Viewpoint Viewpoint
Organisational
Viewpoint
l Cost/Benefit

Equipment / Analysis

Procurement @«———  Deployment Plan
Exercise

Risk|Analysis

Target
Realise ITS and provide services

Figure A.1 — Use of the European ITS Framework Architecture in ITS deployment

The starting point is the stakeholder aspirations, from which the ITS architecture needed to support their
realisation is produced, using the European ITS framework architecture as a starting point.

Once the ITS architecture has been produced, the cost/benefit analysis can be carried out and the findings
are an input to the process of creating the deployment plan, as it enables the spending profile to be produced,
which can then be matched to the forecast budgets. In parallel with the creation of the deployment plan, a risk
analysis can be carried out which may in turn directly influence the contents of the plan, but may also impact
the architecture itself.

The deployment plan shows how the ITS will be realised by guiding the equipment procurement exercise, and

hence provide the services that the stakeholders described in their aspirations. Note that many of the
feedback paths and the involvement of the stakeholders in the processes leading to the realisation of the

© 1SO 2007 — All rights reserved 9
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services have been omitted for clarity. However, it is advisable to involve stakeholders at significant points in
the process, e.g. getting approval for the physical viewpoint, the deployment plan, understanding the results of
the cost/benefit analysis, etc.

A more detailed description of this process is in the electronic version of the FRAME workshop materials,

available fi

A4 ITS
econom

This docu
transitiona

The docur

applicable

There arg] some ways in which countries with developing and transitional economies can more ea

introduce

transportation infrastructure is being installed. The guidance provided by the “ITS/Toelkit” is aimed primarily

policy and
the backg
examples
and select

legal issugs, as well as technology.

In Part 2 (
catalogue

economiey. It then provides tools that a particular countrytcan use to evaluate the applicability of particy
applicatior]s in its own economic and social circumstances.

Chapter 5
maintenan
discusses

kinds of e\faluations should be carried out.

Chapter 6

importancg¢ to the management ‘and expansion of ITS. The chapter emphasizes the importance
standardiz}tion and integration.in _keeping ITS applications current and helping them to grow successfully

correspon
communic
mechanisr
organized

Chapter 7
appropriat

rom the FRAME Web Site at: http://www.frame-online.net/training.htm.

Toolkit for road transport in countries with developing and transitional
ies (World Bank)

|‘nent is prepared by the World Bank to provide guidance for countries with developifg ‘3
economies on strategies for introducing ITS, to help meet the challenges of surface transportati

in countries with developing and transitional economies.

And benefit from ITS than developed countries, by introducing ITS at,the 'same time that ot

decision makers in the countries with developing and transitional economies. It strives to proyj
ound, context and tools for effective ITS planning and decision making. It provides a variety
Of the introduction and use of ITS in a wide range of countries-te’help decision makers understa
appropriate ITS applications for their particular circumstances:It addresses social, institutional 3

Chapters 4-9) of the ITS Toolkit, the steps to ITS deployment are illustrated. Chapter 4 provide
of ITS applications that will be applicable in various countries with developing and transitio

discusses the importance of creating, plans for the development, introduction, operation, 3
ce of ITS applications, and provides ,detailed guidance on how to create these plans. It a
the important role of evaluation i all parts of the life cycle of ITS applications and how varig

discusses the issues of./compatibility, expandability, interoperability and integration, and tk

ence with increasing demand. This includes standardized approaches to data models 2

N to cope with \complexity and to assure that services are provided in a consistent and w
manner.

discusses a variety of strategies for organizing and funding ITS projects, including strategies
b plblic sector-driven projects, private sector-driven projects and joint projects undertaken

nd
on.

nent observes ITS as the application of information technologies and most ITS applications have
arisen in developed countries. However, a fundamental premise is that many ITS applications are equ

blly
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htions. The chapter recommends the development of an ITS system architecture as an effecfive

ell-

for
by

public-priv

hte partnerships.

Chapter 8 recognizes that ITS projects are social projects as well as technical projects, potentially with wide
ranging impacts. In particular, this chapter explores legal issues that need to be addressed in introducing ITS
applications, including enforcement, privacy issues, etc. It also describes the kinds of cooperation that is
required between government agencies of various kinds, between these agencies and the private sector, and

across nat

ional boundaries.

Chapter 9 discusses strategies and issues for properly operating ITS applications after their introduction and
ways of keeping them up to date. These strategies mainly relate to the training and management of staff so

that they a

10

re well prepared to operate and maintain ITS applications.
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