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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 1SO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-governm

ental, in linison with ISQ, also take part in the work
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Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft International Stan

the technical committees are circulated to the member bodies for voting."Publication
Standard requires approval by at least 75 % of the member bodies casting-a vote.
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nall not be held responsible for identifying any or all such patent rights.

vas prepared by the European Committee for Standardization (CEN) Technical Comr
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nsport systems, in accordance with the Agreement ori<technical cooperation between [IS(
Agreement).

jards
s an

atent

nittee
204,
and

© 1SO 2006 — All rights reserved


https://standardsiso.com/api/?name=720c72421c40fd91fe5e54762abf77b6

ISO 14814:2006(E)

Introduction

The interaction between vehicles, the driver and the road infrastructure is of major importance. Various
technologies are already used to assist this interaction.

There is a significant and growing requirement to enable moving vehicles to interact with the infrastructure

This

echnical field is generally known by several abbreviations. including RT| (Road Traffic Inforn

natics), TICS

(Tran
More
stand

A pri

sport Information and Control Systems) and in CEN as RTTT (Road Transport and Traffic
recently, there has been a coalescence to the abbreviation ITS (Intelligent Transport Syste
ardization committees are in the process of changing their titles to this name.

hcipal means of interaction in the ITS environment is AVI/AEI (Automatic Vehicle Identificati

Equipment Identification).

The
OBE
betwyé

Withi
comy
mana

The

jata component in an ITS/RTTT environment provides the basis for uhambiguous identif
(On-Board Equipment), and may also share a medium for a bi-directional interactive exch
ben the host and OBE and to other equipment (such as smart cards-or other equipment on b

n the ITS/RTTT sector, applications may range from simplée ‘wehicle and equipment ide
gement, information and control systems.

Reference Architecture Model and the Data Construct“Schemes described in this family of

Stanglards provide a platform for a wide range of media se that the currency of the International S

rema
appli

This
Stan
a forl

In ma
poss

x]a

n good both for existing and future technglegies. It recognizes that there are exis
cations and provides a means of supporting stich data constructs within the International Sta

International Standard prescribes the overall parameters within which these subsidiary
rds are constructed. The Architecture description defined in this International Standard is
consistent with the recommendations of ISO TC204/WGH1, and is supported by that Workir

ny cases it is necessary or desirable to use one air carrier frequency and protocol, but this
ble nor even desirable in all situations.

Howgver, there is a benefit)in using a standard common core data structure that is capablg

integ
struc
interd

The

ration and expandabléfrom the simplest low-cost AVI/AEI system to the more complex func
ure must be flexible and enabling rather than prescriptive, thus enabling different
perability within\and between their host systems.

use of Abstract Syntax Notation One (ASN.1) from the ISO/IEC 8824 and ISO/IEC 88

InterpationakStandards as a data identifier structure is now widely accepted, and required by I1SQ

for
confdg

ata definition in ITS International Standards. Its usage provides maximum interop

rimance to existing standards, and meets the specifically defined requirements for a generic

Standardmodet fortTS/RTT 1 i that it

enables and uses existing standard coding,
is adaptable and expandable,
does not include unnecessary information for a specific application, and

has a minimum of overhead in storage and transmission.

Telematics).
ms) and both

bn/Automatic

cation of the
ange of data
pard).

ntification to

lex international and national systems. Typical direct applications are road charging, pafking, vehicle

International
tandard shall
ting AVI/AEI
hdard.
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g Group.
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lions. Such a
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5 series of
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erability and
International

This document is part of a series of International Standards defining AVI/AEI in the ITS/RTTT environment.
Other documents in the series include ISO 14815, 1ISO 14816, ISO/TS 17261, ISO/TS 17262, ISO/TS 17263
and ISO/TS 17264.
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INTERNATIONAL STANDARD
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Road transport and traffic telematics — Automatic vehicle and
equipment identification — Reference architecture and
terminology

[
y

1

This
ITS/K

This

interg
is no
capa

This
also
envir

A widle variety of applications can be supported by the ‘structure determined in this Internatior

such

formats), or new and as yet undefined message structures.

The
interg
from

A ke
be ug

with existing standards.

This
Refe
and f]

The
devio

Scope

International Standard establishes a common framework to achieve unambiguous idsg
TTT: AVI/AEI applications.

scheme and Reference Architecture Model is designed to be an\_“enabling” struct
perability between different commercial systems, and not prescriptive.in’ determining any o
frequency- nor air interface protocol-specific, provides maximum jateroperability, has a hig
bility, and provides the possibility of upwards migration to more capable systems.

nternational Standard provides a reference structure whichenables an unambiguous iden
identifies the data construct as an ITS/RTTT message: This is particularly important w
bnment. The construct also identifies which ITS/RTTT data structure is contained in the mes

as simple AVI/AEI, complex unambiguous ITS/RTTT messages (in either user-identified o

perable architecture within a standard framework. The use of Abstract Syntax Notation
ISO/IEC 8824 and ISO/IEC 8825 as-a data identifier is widely used.

feature of the structure is(to,provide interoperability of data constructs. This AVI/AEI sche|
ed as part of a data construct for purposes such as automatic fee collection and enables in

International Stahdard does not include the air interface nor any implementation aspe
ence Architectures. Subsequent International Standards will define data structures for ger
br specific sectors of application.

Numbefing and Data Structure will be capable of operation both by read/write devices, and
es mhere there is no requirement (or if there is no possibility) to write to the OBE.

ntification in

ire to allow
he system. It
h population

tification and
ithin an EDI
bage.

al Standard,
[ anonymous

principles of data element structure determined in ISO/IEC 8824 have been adopted t¢ provide an

Dne (ASN.1)

me may also
teroperability

t, solely the
eral AVI/AEI

by read-only

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 referenced
document (including any amendments) applies.

ISO/I

EC 8824 (all parts), Information technology — Abstract Syntax Notation One (ASN.1)

ISO/IEC 8825 (all rules), Information technology — ASN.1 encoding rules

ISO 9897, Freight containers — Container equipment data exchange (CEDEX) — General communication
codes

© 1SO 2006 — All rights reserved
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ISO TR 14813 (all parts), Transport information and control systems — Reference model architecture(s) for
the TICS sector

ISO 14815, Road transport and traffic telematics — Automatic vehicle and equipment identification — System
specifications

ISO 14816, Road transport and traffic telematics — Automatic vehicle and equipment identification —
Numbering and data structure

ISO 14817, Transport information and control systems — Requirements for an ITS/TICS central Data Registry
and ITS/TICS Data Dictionaries

ISO/TS 17291, Intelligent transport systems — Automatic vehicle and equipment identification — Intermodal
goods transdort architecture and terminology

ISO/TS 172G2, Automatic vehicle and equipment identification — Intermodal goods transport'— NumBering
and data stryctures

ISO/TS 1723, Automatic vehicle and equipment identification — Intermodal goods) transport — System
parameters

3 Terms|and definitions
For the purpgses of this document, the following terms and definitions.apply.

3.1
address
data elemen{ designating the originating source or destinatién of data being transmitted

3.2

air interface
conductor-frge medium between an OBE and the.reader/interrogator through which the linking of the OBE to
the reader/inferrogator is achieved by means of electro-magnetic signals

3.3
application {dentifier
in the context of this Reference Architécture Model and its Numbering and Data Structures, the first octet of a
data elemen{ construct being passed across the reference points Alpha or Beta

NOTE THis octet identifies'whether the message is a specific ITS/RTTT message.

34
ASN.1
Abstract SynfaxANotation (Number) One, as defined in ISO/IEC 8824 and ISO/IEC 8825

3.5

Automatic Equipment Identification

AEI

process of identifying equipment or entities that use the surface transportation infrastructures by means of
OBE’s combined with the unambiguous data structure defined in this International Standard

3.6

Automatic Identification System

AIS

system for achieving accurate and unambiguous identification of a data-bearing OBE, tag, transponder or
natural/prescribed feature, the data or feature being interrogated by means of a system-appropriate source

2 © 1SO 2006 — Al rights reserved
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3.7

Automatic Vehicle Identification

AVI

process of identifying vehicles using OBE combined with the unambiguous data structure defined in this
International Standard

3.8

carrier signal

electromagnetic signal that can be modulated to carry lower frequency-encoded information across an air
interface

3.9
CodiLg Scheme Identifier
csi
presgribed list of reference identifiers which relate to prescribed coding schemes.’ deternjined in this
Interpational Standard and/or issued by the authorized numbering scheme administrator

3.10
Contructed Identifier
f

identffication which requires a construct of primitive identifiers, as defined in ASN.1 (I$O/IEC 8824,

ISO/IEC 8825)

3.1
datalelement structure
framgwork comprising a number of data elements in a prescribéd.form

3.12
Elec{ronic Data Interchange
EDI
passing of a data message, or series of messages,; between computers and/or between diffefent software
systems

NOTH Within this context, an EDI messagé.is normally compatible with the form specified in ISO 9897 {CEDEX).

3.13
Elec{ronic Data Transfer
EDT
passing of data sets comprising an entire message from one computer to another or from pne software
system to another

3.14
incofrect read
failurg to read caorrectly all or part of a data set

3.15
indugtive'signals
electtomagnetic signals _usually below 30 MHz _characterized by the use of the magnetic component of the
signals to couple an OBE to a reader by electromagnetic induction

3.16

interrogator

device that performs the functions of a reader (see 3.22), but in addition has the ability to send new data to the
OBE via an air interface

3.17

manufacturer
manufacturer of equipment for use within the applications defined in this International Standard

© 1SO 2006 — Al rights reserved 3
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3.18

On-Board Equipment

OBE

device on board or attached to the vehicle/equipment to perform the functionality of AVI/AEI

3.19
operator

commercial operator of an AVI/AEI/RTTT system that uses OBEs for the purposes defined in this International

Standard

3.20
Primitive Id
Identification
NOTE Al
3.21

Radio Frequ
RFID
common tern
one or morg
signals varyi

3.22
reader

device that fransmits a signal as a means of initiating a response*infa compatible OBE, and subseqt

receives the

3.23
read-only
data mode ¢
the reader/in

'nv'
T

as a stand-alone identity that does not require any qualifiers such as expiration date, etc.

construct identifiers are built from primitive identifiers.

ency ldentification
n describing an automatic identification system comprising one or mare-réader/interrogator

OBEs in which communication and data transfer is achieved by, means of electro-mag
ng from low frequency (inductive) to microwave frequencies

modulated electro-magnetic response and decodes theydata

brresponding to an OBE whose data content is encoded prior to use and cannot be chang
errogator

5 and

netic

ently

bd by

3.24

read/write

data mode ¢orresponding to an OBE intwhich data content can be changed by means of a compgtible
interrogator Via the air interface

3.25

read/write cycle

complete sequence of interaction by the reader/interrogator where the OBE is unambiguously identifie;ﬂ and
new data, comprising either-Whole or part of the full data set, is written onto the OBE by means of the air
interface

3.26

reference point

connection W@Mﬂaﬁn&m&m&mﬂmﬂ&m&ence
point

NOTE Only in case of functions being separated in different physical implementations is there also an interface point.
3.27

smart card

device of credit card size incorporating an integrated circuit with microprocessor and memory

3.28
user

vehicle/equipment or person carrying the OBE through the point of identification with the objective of
unambiguous identification of the OBE being carried

© 1SO 2006 — All rights reserved
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4 Requirements

4.1 General requirements

This International Standard determines an Architectural Framework for Automatic Vehicle Identification (AVI)
and Automatic Equipment Identification (AEI) by means of an air interface link using electromagnetic signals
such as near-field inductive, radio, microwave or infrared light.

In accordance with the recommendations from CEN TC 278/WG 13 (Architecture), the architecture
determined in this International Standard is described on five levels: conceptual architecture, functional
architecture, data architecture, application architecture and implementation architecture.

An object-oriented view of architecture, as recommended in ISO TR 14813, has also been provided.

4.2 | Conceptual architecture

The [mission” of this International Standard is to provide an “enabling” Reference Architecture Model for
genefic AVI/AEI. The reference architecture model standard has been designed to accommodae, within the
framg¢work, a wide and diverse variety of ITS/RTTT applications from .simple AVI/AEI to mlore complex
transpctions with a wide variety of uses.

This [International Standard accommodates the operation of systems: of different capabilities. If enables the
intergperability of OBEs in national and international environfpents, even though the operator systems
thempgelves may be significantly different, as long as there is a.cemmon air interface (at referencg point Delta;
see Figure A.1) and communication protocol. Even where\information shall be collected by| different air
interfaces, the data, once collected, is in a commonly intéroperable format, and so may be usgd accurately
and gffectively within an EDI/EDT environment.

4.3 | Functional architecture

The AVI/AEI function is to provide an unambiguous identification at an appropriate time. For [AVI/AEI, the
information flow is a simple monologue where, on receipt of an appropriate signal, the OBE returns its identity,
and possibly also some limited additionalinformation.

4.4 | Data architecture

4.41| General

The form of data us€dby systems claiming conformance to this International Standard shall be defined within
a numbering and‘data structure operating in conformance with ISO/IEC 8824 and ISO/IEC 8825 Encoding

The data element constructs shall aIIow combinations of data elements to be used in “compposite” data
nts within an

t 3 n-effective and
eff|C|ent manner, and shaII prowde a capab|I|ty for a S|gn|f|cant expan3|on of the number of ITS/RTTT
applications in the future.

This International Standard achieves such interoperability by means of the standardized numbering and data
structure architecture. 1ISO 14816 provides structures within this framework. In summary, the Numbering and
Data Structure Architecture may be described as follows:

4.4.2 Numbering and data structure architecture
The reference model architecture provides a framework for the exchange of data in this environment. In order

to provide interoperable or compatible exchanges of data, there is a requirement to standardize the data
element constructs. However, if these data element constructs are for a wide variety of different purposes, it is

© 1SO 2006 — Al rights reserved 5
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not possible to have a single fixed data structure to cater for all requirements. The ASN.1 Encoding Rules
standardized in ISO/IEC 8825 provide an interoperable framework in which otherwise incompatible messages
can co-exist.

Whilst many of these numbering and data structures provide only supporting data element constructs, there
shall be a requirement for an unambiguous Automatic Vehicle (or Equipment) Identification at the core of most
data element constructs. Such schemes are determined in detail in ISO 14816.

The numbering and data structure shall be capable of operation both by read/write devices, and by read-only
devices where there is no requirement (nor possibility) to write to the OBE.

4 oA
O—amC cl C C - SO 10O cl O O

The AVI numb et : " ’
provides a [country/issuer/identification structure, where the numbering structure element proyide

capability of |n excess of four thousand million identifications per issuer.

, and
b the

The numbering and data structure standard recognizes the existence of AVI/AEI systems already dep
prior to the igsue of the International Standard, and provides a means of using such “private*(numbering

the framework of the scheme so that such systems are not rendered obsolete by the ‘introduction ¢
International|Standard. In order to comply with the systems installed prior to the issue of the Interna
Standard, it ghall only be required to use the full data constructs if data is passed-beyond the local sy
(reference point Alpha) and may be constructed at that point. For installations déeployed after the introd

oyed
vithin
f the
lional
stem
ction

of the Intern
claim confor
according to

4.5 Applig

451 Appl
AVI/AEI is a
variety of m
therefore onl

In the majori
In some circ
identify a sta

In some cag
security. In

necessarily i
a smart card
the Internatid

It is importar
entity, or ind

ptional Standard, fulfiiment of the demands of the International Standard is required in org
mance, but an option to enable “private” schemes to operate~within the International Sta
ISO/IEC 8825 shall always remain.

tation architecture

cation architecture description

technique to make an identification using-an' air interface. The technique can be used us
y be defined in general terms.

y of situations, the objective of the AVI/AEI process is to uniquely identify a vehicle or equip
ic or moving object, such as a location identifier, or another moving vehicle or equipment.
es, it is necessary to.protect the identity of a vehicle or equipment for reasons of priva
hese cases, an AVI/AE| system shall provide an “unambiguous identification” that doe
Hentify the true_petmanent identification of the vehicle or equipment. It may, for example, id

temporarily lggated in an on-board unit. However, such identifications are to be supported
nal Standard:

ped the entity may be performed by a combination of equipment (such as an interrogator pl

er to
hdard

ing a

pdia and, most importantly, in a wide variety of applications. The application architecturg can

ment.

umstances, the position may.be reversed and it may be for a moving vehicle or equipmént to

Cy or
5 not
entify
ithin

t to remember, however, that the equipment used may provide the functions of more thaf one

IS an

antenna).

4.5.2 System specification

ISO 14815 defines, describes and specifies common user requirements (functional, operational and technical)
related to a generic AVI/AEI system. It provides a model specification and defines parameters to enable
operators to design the optimum system to meet their requirements. The parameters within the scope of this
International Standard includes:

accuracy/reliability criteria,

service lifetime,

© 1SO 2006 — All rights reserved
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environmental parameters,
roadside physical geometry,
media adaptation,
equipment positioning,

compatibility parameters,

— safety, and

— gecurity.

4.5.3| Interface specification

ISO/TS 17264 will define, describe and specify interface(s) in physical and progedural terms. |
specifications for both fixed and mobile interfaces, and define parameters~to enable imple

syste

ms to meet relevant requirements.

The parameters within the scope of the interface specification standard include the following:

I
[

1

The
servi
freely

The
deter

4.6

The

imple
phys
respq
stang

hterface requirements on the RF link which are unique 40 AVI/AEI systems, including
Dedicated Short Range Communication (DSRC) standardization.

The interface(s) is specified such that simple AVI/AEl-systems are non-contentious with, and

p, transactional or full ITS/RTTT/RTI systems.

The fixed inter system interface enables application communication within the AVI/AEI syster

juiding principle of the interface specification standard is to provide basic link specificatig
Ce provider can choose an appropriate-link system to meet his requirements for AVI, and s
mix several links and have them intéroperate (as long as they do not interfere/contend with

mined at the “implementation’architecture” level.

Implementation. architecture
AVI/AEI standards of CEN/TC 278 and ISO/TC 204 provide assistance and guidan
cal boxes_at one or a number of locations. Such a determination is likely to form a 1

nses.to ‘tender calls. As such, these are a function for commercial consideration,
ardization, and the implementation architecture is specifically excluded from this family of

Stangards. The standardization of the conceptual, functional, data and generic applicatior

t will provide
mentation of

results from

upgradeable

.

ns so that a

b that he can
each other).

Bpplication architecture standard does not determine the physical configuration of equipinent. This is

ce to those

menting AVI/AEI systems. The “implementation” level of architecture is the mapping of functions into

hajor part of
rather than
International
aspects of

architecture, however, are designed o assist in the preparation of specifications for specific implementations

witho

©1S0

ut interfering with the commercial aspects of implementation.
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Annex A
(informative)

ITS/RTTT context of AVI/AEI reference architecture model

A.1 Conceptual architecture

The concepfual architecture defined within this International Standard provides an “enabling” réfefence
architecture nodel for generic AVI/AEL.

This Internafjonal Standard accommodates the operation of systems of different capabilities. It enablgs the
interoperability of OBEs in national and international environments, even though the ‘operator sygtems
themselves may be significantly different, as long as there is a common air interface (at reference point Delta)
and communication protocol. Even where information has to be collected using different air interfaces, the
data, once cpllected, is in a commonly interoperable format, and so may be usedtaccurately and effeqtively
within an ED)/EDT environment.

Or board equipment Fixed)equipment
Applicgtion Communication Media Media Communication Local Central
processes control adaptation adaptation coptrol system system
AVI/A | h R
2P DIy &, )

= ﬂ‘ 00 0T 1

Zeta Epsilon Delta Air Gamma Beta Alpha
interface

Figurp A.1 — Overall conceptual reference architecture model showing the context of AVI

Figure A.1 describes, at acConceptual level, a generic system architecture in which AVI/AEI may be affecfed. It
labels the boundaries between functional entities as reference points. It is important to be aware that fungtions
and reference pointsido’ not necessarily correspond to discrete physical boxes or interfaces, but are used to
define “entities” of.a‘system that is being described. Taken together, the reference points provide a strycture
to form a gemeric.reference architecture model which is relevant to most ITS/RTTT environments that injvolve
data exchanges between on board equipment and fixed equipment.

A.1.1 Entity blocks
These consist of the following:
— Central System: Block which contains all centralized functions of AVI/AEI applications.

— Local System: Local (roadside) entity that handles the “real-time” and distributed parts of the AVI/AEI
application.

— Fixed Communication Control: Communication block that handles the medium independent part of the
communication link.

8 © 1SO 2006 — Al rights reserved
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— Media Adaptation: The medium dependent entity.

— On-board Communication Control: Communication control that handles the medium independent part of
the communication link.

— Application Processes: The entity that symbolizes several in-vehicle applications, of which AVI/AEI may
be only one application process.

A.1.2 Reference points

These consist of the following:

— Alpha: The reference point which delimits the functions of the central system and the local'sygtem.

— [Beta: The reference point where data, commands, etc. are passed from the fixed communig¢ation control
to the local system function, and vice versa.

— (Gamma: Between fixed communication control and media adaptation.

— [Delta: Between on-board and fixed equipment. This reference point*usually corresponds with an air
interface in the nature of Dedicated Short Range Communication,

— [Epsilon: Reference point between media adaptation and on-beard communication control.

— Zeta: Reference point between on-board communication“control and application processes.

A.2 |Functional architecture

The AVI/AEI function is to provide an unambiguous identification at an appropriate time. For| AVI/AEI the
information flow is simple and as described in-Figure A.2.
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A.2.1 Appl

The following

processes

On board equipment

Application Communication Media
control

adaptation

Media Communication

adaptation

control

Fixed equipment

Local
system

Central
system

(= W I e G W = Y s )

Reference | | ﬁ ﬁ ﬁ | | | |
points
Zeta Epsilon Delta Air Gamma Beta Alpha
interface .
| — T 7 -Request\
__ —14 Request init (*1)
- #.__: ___::: repeat (*2)
-
| | Request (*3)
r-"'_'___ﬂ_—
h\_\_\__‘_‘_\-.—_-
'&_.x___h_-“
Reponse (*4) | 4 )V
S—— —
Response (*5

jcation information flow:

Figure A.2 — Functional (information flow) diagram for generic AVI system

description shows how theg-information flow for AVI/AEI applications may typically be achi

bved.

This description is for illustrative purposes and does not necessarily prescribe the form of the communigation

protocol.

a)

b)

c)

d)

10

Request

subsystem to start single or repeated Request cycling.

Request

out Requiests.

Request:
signal, o

Init: An optional dnformation Flow Phase where Central or Local system initiates communig
Repeat:¢An optional Information Flow Phase where Communication Control repeatedly s

Eixed system polling On-board system for identity. A “request” may simply be the presenc

ation

ends

b of a

Fsysten:

Response: On-board system reply to earlier request. Reply may be initiated either in the Application or
Communication Control part of the On-board system. The “Data Construct” shall be in accordance with

ISO 14816.

Response: An optional Information Flow Phase where Fixed Communication Control transfers received
information to Local and/or Central system.
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