Standartization of ITS

ITS (Intelligent Transport Systems) is designed to rapidly improve road traffic safety, transport
efficiency and comfort and to significantly contribute to energy and environmental
conservation through traffic flow facilitation, such as elimination of traffic jams, by using
communication technologies to link between people, infrastructure and vehicles.
Due to its wide variety of related technologies and its ability to drastically change social and
economic structures, ITS has the potential to create new industries and markets.
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Importance of participating in international standardization programs

The WTO (World Trade Organization)'s TBT Agreement (Agreement on Technical Barriers to
Trade) aims to eliminate unnecessary trade barriers by aligning various standards with
international standards.

The GPA (Agreement on Government Procurement), an appendix of the TBT Agreement,
requires countries party to the agreement to define a technical specification based on the
applicable international standard (if one exists) when they carry out government
procurement that exceeds a certain size. Even for international procurement, in addition to
traditional evaluation indexes, including technological advantages, cost (cost performance),
and international prevalence, it is increasingly required that the technology applied complies
with an international standard in areas where global standards exist. Thus, to improve Japan's
global competitive strength in the industrial field, it is essential for Japan to actively
participate in international standardization programs and to position Japan's superior
technologies as open and global standards in accordance with global trends.

Especially from the standpoint of ensuring user convenience, it is important to reduce costs
while promoting international standardization of its various basic technologies without
sacrificing the interoperability and expandability of the systems and, at the same time,
smoothly enabling the social changes that will be fostered by ITS. In addition, more companies
are expanding overseas as domestic markets shrink due to the aging population and low
birthrate or are collaborating with foreign companies for development and application of
advanced technologies. Under such circumstances, businesses are more likely inter-
nationalized or diversified across industries, so Japanese companies need to develop
technologies accepted worldwide while completing or collaborating with foreign companies
to maintain their presence.



Landscape of standardization of ITS (related standardization bodies)

ITS supports the movement of people and goods on a variety of levels. The core technologies
of ITS are information and telecommunication technologies.

As shown in the next page, ITS international standardization is carried out by ISO, IEC, JTC and
ITU. The TC 204 committee specializes in ITS standardization activities.

Under study at TC 204 are standardization proposals for (1) systems architecture, (2)
interfaces (message sets, etc.), (3) frameworks (data dictionaries and message templates), (4)
system performance requirements, and (5) test methods. This booklet describes the present
state of ITS standardization, with a focus on TC 204 programs.

Framework for Standardization

TC 204, the technical committee for ITS standardization within the ISO was established in
1992, and held its first meeting the following year. Subcommittees (SCs) are often placed
under technical committees (TCs), but within TC 204, working groups (WGs) are placed under
the direct jurisdiction of the TC. Some working groups have been suspended or merged for
over 26 years since the inception of TC 204, and there are currently 12 active working groups.
Nine countries serve as lead countries for the working groups, with Japan leading two groups,
and the U.S. leading three. As shown in the list below, TC 204 has published numerous
international standards.



WG 1 Architecture

ITS is a large-scale collection of systems covering many areas of application, with a large
number of people involved in its development over a long period. This makes it crucial to
establish an architecture that ensures the expandability of the systems that comprise ITS as
well as their interoperability and compatibility. WG 1 is developing standards for common
information and methods in the ITS sector, including shared terminology, the standardization
of data representation formats, architectures for sharing service and system concepts, as well
as risk assessment methods and the benefits of services.

System architecture plays an important role in ensuring that everyone concerned shares a
common understanding of the services and systems, and in guaranteeing the expandability
of systems as well as their interoperability and compatibility. The ITS reference architecture
(ISO 14813 series) was established for reference in developing architectures and as a model
to compare architectures in different countries.

Continuous maintenance is required to deal with new services and systems arising from
technological advances. Currently, the periodic review of Part 1, which specifies ITS’s services,
is being conducted with the cooperation of each WG. The remaining parts are also being
revised or abolished sequentially in response to revisions to description languages and the
14817 series, taking advantage of the periodic review.



WG 3 ITS geographic data

WG3 is working towards standardization of geographic data for navigation and automated
driving. Most applications in ITS involve services relating to the movement of people, goods
and vehicles. As they require information on starting point/ destination and routes in addition
to data such as time or cost, these services use geographic data. The rapid growth of in-car
navigation systems and the imminent deployment of cooperative ITS make the role of
geographic data critical. In addition, information comprising high precision 3D images of the
road environment and dynamic spatiotemporal information which supersedes the
conventional concepts of geographic data are likely to play an important role in rapidly
evolving automated driving technology.

WG 3 has been involved in standardizing exchange formats between geographic data
providers, as well as compact storage formats allowing high-speed searching and location
reference methods, etc. It has also worked on developing functional requirement
specifications, data models, and data elements for geographic data. WG 3 has limited its
scope to static geographic data for many years, but has started to include dynamic
spatiotemporal information in its scope.

WG 5 Fee and Toll Collection

WG 5 is working on standardizing Electronic Fee Collection (EFC). Initially, all aspects of fees
for roads, parking lots, ferries, etc. were targeted for standardization, but current work is
focused on road charging systems. In addition to the Dedicated Short-Range Communications
(DSRC) method used in Japan's ETC as communication methods between roadside unit and
vehicle, there is also the GNSS/CN method that uses GNSS (Global Navigation Satellite System)
and CN (Cellular Networks).



EFC standardization has focused on interoperability, which has been introduced individually
in various European countries since around 1990. In April 2004, the European Commission
issued the European Directive on the Interoperability of Electronic Road charging Systems
(Directive 2004/52/EC). In October 2009, it introduced the European Electronic Toll Service
(EETS) and Definition of Technical Elements (Decision 2009/750/ EC). These became the
driving force for EFC standardization.

On the other hand, Japan's ETC system, which began full-scale operations in 2000, complied
with the preceding European-led standards in the planning stage and then requested
modifications to enable ETC to be used, such as IC card payment means. Since then, against
the backdrop of the nationwide rollout of ETC and new tolling policies, active proposals for
new items for development originating in Japan have been made in cooperation with Korea
and China.

A new European Directive on EETS (Directive 2019/520/EC) was issued by the European
Commission in March 2019. In addition to the conventional GNSS/CN (autonomous) and DSRC
methods, ANPR (billing using number plate information) can also be used. ANPR is expected
to be one of the solutions used to realize ETC dedicated expressway (cashless payments only),
which is being implemented and deployed in Japan. Since ETC interoperability requires
standardization of specific information to identify OBE, a new work item on the OBE setup
methodology proposed by Japan was adopted at the 2020 plenary meeting.



WG 7 General Fleet Management and Commercial/Freight

In WG 7, the transport of hazardous goods and freight multi- modal transport have been
standardized (a merger of previous WG 6 (General Fleet Management) and WG 7
(Commercial/Freight) agreed upon at the Montreal meeting in November 1999). Specific work
items being discussed for standardization include the operational monitoring of commercial
freight vehicles, data dictionary and message sets for international multi-modal transport,
and commercial freight vehicle monitoring.

WG 8 Public Transport and Emergency

WG 8 is responsible for the standardization of public transport. Public transport includes
buses, trains, trams and emergency vehicles.

As one specific standardization item, CEN has led the standardiza- tion of Interoperable Fare
Management Systems (IFMS). IFMS Parts 2 and 3 have been issued as TRs, and Partl was
reviewed from 2014 before being issued as an ISO in 2021.

The Public Transport User Information Part 1 proposed by Japan in autumn 2010, which
encompasses the CEN TransModel, the U.S. PTCIP and Japanese standards on passenger
information in public transport, was issued as an ISO in the spring of 2014.

Recently, interest in Mobility as a Service (MaaS) has been increas- ing globally, and Maa$S
services are also being gradually realized. Therefore, it is necessary to closely watch the
situation.



WG 9 Integrated Transport Information, Management and Control

WG 9 is working on the standardization of traffic management (traffic information and
control, etc.) Specifically, it is working on the systematization of information and
standardization of communication systems between traffic management centers, between
centers and roadside modules, and between roadside modules, to enable efficient data
exchange and to provide information to outside organizations.



WG 10 Traveler Information Systems

Traveler information systems, subject to standardization by WG 10, constitute a core part of
ITS. This working group has work items designed to study data dictionaries and message sets
to provide information to drivers through various communication media, such as FM
broadcasting, DSRC, and digital broadcasting. Recently, the Transport Protocol Experts Group
(TPEG) has stepped up its UML modeling activities.

WG 14 Vehicle/Roadway Warning and Control Systems

WG 14 is working on the standardization of driving support systems and automated driving
systems to reduce driver workload, improve conve- nience, raise awareness of danger,
prevent accidents/mitigate damage and reduce CO2 using advanced technologies. Vehicles
equipped with systems such as Adaptive Cruise Control (ACC) and Forward Vehicle Collision



Mitigation Systems (FVCMS)—standards created by WG 14—are avail- able on almost all new

vehicles in many countries.
Chaired by Japan, WG 14 includes many participating countries and is internationally
recognized as one of the most active groups in TC 204.



WG 16: Communications

WG 16 is involved in standardizing the communication systems used in ITS. This working group
is holding deliberations on ITS Station Systems used in ITS communication and the DSRC

inherited from the now disbanded WG 15 (Dedicated Short Range Communications), in
addition to probe data systems.



WG 17 Nomadic Devices in ITS Systems

WG17 oversees the establishment of standards for ITS services that use nomadic devices such
as smartphones and portable navigation devices (PNDs), which are becoming popular
worldwide.

To use information that cars have, WG17 promotes the standard- ization of application
interfaces, safety support system guidance protocols, information services for travelers with
nomadic devices, and green ITS for transport, which considers CO2 emissions.

The figure on the right shows the work items subject to standardization in WG17, organized
by group. WG17 considers nomadic devices as key ITS devices that connect people and
modals, and is examining how to contribute the realization of services that can pro- vide
various conveniences.



WG 18 Cooperative ITS

Cooperative ITS integrates vehicle-to-vehicle (V2V), vehicle-to- infrastructure (V2I) and
infrastructure-to-infrastructure (121) communications, and simultaneously supports extensive
ITS services via the communications system.

WG19 Mobility Integration

The creation of WG 19 was resolved at the TC 204 plenary meeting held in autumn 2018 in
Budapest, and is positioned in ISO/TC 204 as a joint working group with CEN/TC 278/WG 17.
The primary purpose and work items of this working group is defining international standard
for mobility integration but it does not include the work items that fall into the scope of
existing working groups. WG19 acts collaboratively and works on the items that cannot be
performed by other working groups.

The scope of the working group is broad, including not just urban but also inter-urban
mobility. The WG 19 meeting in Florida in April 2019 deter- mined the first work item to be
third item in the table below, and subsequent- ly created new work items for which it is
conducting specific standardization. To realize a society that utilizes automated driving
systems in urban areas in order to solve population concentrations and mobility issues and
provide mobility in sparsely populated areas, city administrators need tools/guidelines to
tackle these issues. The working group aims to engage in activities to defining international
standards that should be used and referred to for the implementation of ITS technology
utilization for urban administration policies to improve the urban environment. Specific work
on standardization started from the Brussels meeting in June 2019 until the Washington D.C.
meeting in December 2019, in which face-to-face meetings were conducted. Standardization



work has been conducted by holding frequent web conferences. The meetings switched to
online due to the COVID-19 pandemic, and deliberations on standardization for each work
item has been conducted through frequently held online meetings.

Working groups that have been discontinued

TC 204 has responded precisely to changes in the technological, social and business
environment relating to ITS, and where it has implemented necessary revisions to working
groups and their activities.

Below is a list of working groups that have been discontinued, including the contents that
these groups dealt with, and the situation relating to changes made.



Introduction to Related Standardization Activities
Standardization activities in ISO/TC268

In February 2012, ISO/TC268 (Sustainable Cities and Communities) was established, and
international standardization activities in the field of sustainable cities and communities are
proceeding.

TC268/SC1 (Smart community infrastructures)/WG3 (Smart Transportation) proposed to
establish a new subcommittee in February 2020 to standardize infrastructures, services, and
organizational issues in mobility and transportation options for cities and communities,
including new technologies such as electricity, hydrogen, and automated driving. The
proposal to establish a new SC was approved at the SC1 general meeting in November and
TC268 general meeting in December. In the meantime, at the TC204 general meeting in
October, the chairman of TC268 proposed a liaison agreement after establishing the new
subcommittee. TC204 expressed concern about the overlap of scopes. However, the
chairman replied that there was no overlap of scope with other TCs.

The ballot for establishing TC268/SC2 was held and approved in May 2021, but it is still under
discussion by the ISO Technical Management Board (TMB) to coordinate opinions from
various countries.

A TC268/SC2 domestic correspondence organization will be established with the Japanese
Standards Association as its secretariat in Japan. In addition, at the request of JISC, there are
plans to select members from the Vehicle Standardization Committee (TC22 Domestic
Correspondence Organization) and the ITS Standardization Committee (TC204 Domestic
Correspondence Organization) of the Society of Automotive Engineers of Japan to the
TC268/SC2 Domestic Correspondence Organization, with future collaboration between the
organizations expected.



ITS Standardization at CEN/TC 278

The CEN (European Standards Committee)/TC 278 is a European technical committee
responsible for ITS which was established in 1992 before the creation of ISO/TC 204.
Previously known as Road Transport and Traffic Telematics (RTTT), it was renamed as ITS at
the TC 278 plenary meeting in March 2013. At CEN, standards are usually prepared according
to the following procedure.

They are first formalized as technical specifications (TS), and then are subject to review before
finally either becoming a European standard (EN) or being cancelled. Technical standards
developed in European standard organizations such as CEN, are in principle, optional.
However, the binding power of Directive 98/34/ EC - Procedures based on the New Approach,
technical standards developed under the standardization directive become virtually
mandatory European standards. European EN standards differ from ISOs in that: (1) once
detailed work on an EN has started, similar standardization work in individual European
countries ceases; (2) once an EN is established, any standard in individual European countries
that no longer compatible with the new one is abolished; and (3) EN is mandatory in public
procurement.



At present, CEN/ TC 278 has 14 active Working Groups (WGs) and TC 204 and CEN/TC 278
collaborate closely in working on standardization.

In addition, CID (Commission Implementing Decision) for promoting standardization of Urban
ITS was issued in February 2016, and WG 17 was created within CEN/TC 278 in April.
Currently, EU funding is nearing completion and standardization work is almost complete. The
results will be presented ISO/TC 204/ WG 19 and are being proposed as an ISO. Also, at the
CEN/TC 278 Stockholm plenary meeting in September 2019, the name WG was changed to
Mobility Integration and became the same as ISO/TC 204/ WG 19. The original name Urban
ITS is no longer used in the EU as the expression is considered unsuitable. The WG 17 project
team includes PT 1701 to PT 1711, and PT 1712, which was newly created in 2020. EU ICIP
(European ITS communications and information protocols) deliberations have started. WG 17
aims to develop a toolkit for governments to realize smart cities. Joint WG meetings with WG
19 Mobility Integration, created at the 1ISO/TC204 Budapest plenary meeting in September
2018, are being held frequently.

ISO/TC 22 (Road Vehicles) Standardization Activities

Founded at the same time as ISO in 1947, TC 22 is one of the oldest TCs.The following diagram
shows its scope and structure. TC 22 plenary meetings are held every 18 months, and the
following eight member countries regularly attend: France, Germany, USA, Japan, ltaly,
Sweden, South Korea and Malaysia. There are 964 TC 22-published international standards as
of July 2021, and 226 draft standards are currently under development.



ETSI TCITS Activities

ETSI (European Telecommunication Standards Institute) is a nonprofit organization approved
by the EU (European Union) as ESO (European Standardization Organization). It is developing
standards for the entire telecommunication field.
It is based in Sophia Antipolis, in the suburbs of Nice in southern France. Its logo “World Class
Standards” represents the global influence of the organization, which has member companies
and organizations in more than 60 countries.
Unlike the ISO membership structure in which each country is represented in the
organization, any company, organization or individual paying the membership fee becomes a
member of ETSI. It has numerous member companies and organizations in the United States
and in Asian countries including Japan, in addition to countries in Europe.
Among more than 40 TCs (technical committees) including those for wireless, wired,
broadcast and network, TC ITS is responsible for standardization of ITS. It comprises five
working groups, that are developing standards corresponding to each technical field:

WG 1 Application requirements and services

WG 2 Architecture and cross-layer items

WG 3 Networking and Transport

WG 4 Communication media and media-related items

WG 5 Security

The cooperative ITS standardization directive (M453) was presented by European
Commission in October 2009. ETSI and CEN (the Euroean Committee for Standardization)
undertook the standardization. Consequently, even at the initial stage, called Release 1, more
than 110 relevant standards were published. ETSI has published many standards related to
communications for vehicle-to-vehicle and roadside-to-vehicle using 5.9 GHz band DSRC. Two
European standards (ENs) shown in Table are especially well known.



