INTELLIGENT TRANSPORT SYSTEMS

Introduction

Intelligent transportation systems (ITS) use communi-
cation between people, vehicles, and the roadside to ex-
change necessary information and address a variety of
issues such as accidents, congestion, or environmental
measures. These days, ITS is not limited to offering mo-
bility systems that support the everyday life of people
through the development and commercialization of road
traffic-related technological breakthroughs and new mo-
bility services such as the electrification of vehicles, or to
information and communication technology (ICT), and ar-
tificial intelligence (AI) and other advanced technologies
that underpin automated driving and mobility as a ser-
vice (MaaS). The scope of ITS has expanded into opening
new markets that involve building communities and revi-
talizing regions, as well as activities targeted at decar-
bonization.

This article introduces ITS trends in and outside Ja-
pan based on information concerning the Japanese gov-
ernment ITS initiatives contributed by the Cabinet Of-
fice, National Police Agency, Digital Agency, Ministry of
Internal Affairs and Communications (MIC), Ministry of
Economy, Trade and Industry METI), and Ministry of
Land, Infrastructure Transport and Tourism (MLIT) for
the 2023 edition of the annual report published by ITS
Japan, as well as the results of surveys by that organiza-

tion.

1 17S Strategy and Future Course
of the Japanese Government (Digital
Agency)

2. 1. Government IT Strategy and ITS History
to Date

In 2000, the Japanese government established the Ba-

sic Act on the Formation of an Advanced Information and

Telecommunications Network Society (Basic IT Act) that

establishes the basic IT vision for the nation. The objec-

tive of that law is to enable the government to swiftly
and strategically advance policies concerning the cre-
ation of an advanced information and telecommunications
network society. Consequently, the act served as the ba-
sis for the formation of the Strategic Headquarters for
the Promotion of an Advanced Information and Telecom-
munications Network Society (IT Strategic Headquar-
ters). It is headed by the Prime Minister, and its mem-
bership consists of all national ministers as well as
experts. The Public-Private ITS Initiatives/Roadmap has

been discussed as part of those IT policies.
2. 2. Public-Private ITS Initiatives/Roadmap:
Initiatives to Date and Approach to

Future ITS Concepts

The automated driving systems that will be crucial to
solving the social issues faced by Japan have been the
subject of development guided by clear objectives for
the introduction to market of the three focus areas of
building more sophisticated automated driving systems
for private cars, establishing efficient logistics services
that address the shortage of drivers, and offering auto-
mated driving services in rural areas and for the elderly.
Pursuing these objectives will move Japan toward its
goals of being the first country in the world to realize
automated driving systems and of boosting its global in-
dustrial competitiveness. Public-private sector initiatives
to achieve automated driving have led to the certification
and commercialization of the world’s first type approval
for Level 3 automated vehicles and, in turn, to realizing
driverless automated driving services. At the same time,
the core concepts of upcoming ITS roadmaps have been
defined by drawing a future vision and setting the tar-
gets that will realize the mobility society of 2030 to es-
tablish an approach that identifies what must be done
immediately based on the desired ideals and current is-
sues. The Public-Private ITS Initiatives/Roadmap: Initia-
tives to Date and Approach to Future ITS Concepts was
approved by the IT Strategic Headquarters in June 2021.
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2. 3. Vision of Mobility and Society 2022

The Public-Private ITS Initiatives/Roadmap, a Japa-
nese government-wide strategy regarding ITS and auto-
mated driving formulated annually since 2014, has led to
public-private sector initiatives between the ministries
and agencies involved and the private sector. The 2022
amendment of the Road Traffic Act to lay the legislative
groundwork for Level 4 automated driving is one exam-
ple of the steady progress achieved based on the road-
map. However, a closer look at the progress of introduc-
ing initiatives in the regions brings to light many issues,
including a large number of cases that never move past
the field operational test stage. It will be necessary to
work on the further deployment of the roadmap to
achieve complete social implementation. Consequently,
the Study Group on Digital Transportation Society was
established to understand communities and lifestyles
from the perspective of individual citizens in the context
of the progress of the digital transportation society. This
was followed up with backcasting to identify the forms
mobility should take, with a broad range of viewpoints
and opinions informing the process. In August 2022, the
Director-Generals’ Meeting for the Digital Society final-
ized the Vision of Mobility and Society 2022, which suc-
ceeds to, and expands upon, the Public-Private ITS Ini-
tiatives/Roadmap.

2. 4. Future Initiatives

The public and private sectors have been collaborating
on developing technology, setting up infrastructure, con-
ducting field operational tests, and other initiatives aimed
at further advancing ITS and realizing automated driv-
ing. The declining birth rate and aging of the population
in Japan is setting high social expectations on more ad-
vanced ITS and the realization of automated driving as a
means of securing mobility for the elderly or others with
limited access to transportation, reducing the number of
tragic traffic accidents resulting from mistakes made by
elderly or impaired drivers, and solving issues such as
the shortage of drivers in the regions or heavy conges-
tion in the center of cities. Accordingly, the public and
private sectors are working together toward a more effi-
cient use of space offering significant added value that
encompasses people and goods, as well as means of
transportation ranging from walking to flying. They are
doing so by both defining a future vision, and drawing
up rules for sharing, linking, and using data, while taking
day-to-day matters and energy issues into account. At

the same time, they are evaluating an overall digital
transportation society that will make the future vision a
reality. This will make it necessary to define a clear vi-
sion of everyday life matters along with their initiatives
and timelines, and establish, implement, and deploy a
plan for the social implementation of the technologies in-
volved. Solution providers will also have to approach
their own initiatives from a broader, even more compre-
hensive perspective. The Vision of Mobility and Society
2022 is only a snapshot of the current situation, and it
will be continuously updated.

E] 17S Trends in Japan

3.1. VICS

The Vehicle Information and Communication System
(VICS) transmits the road traffic information compiled
and processed at the Vehicle Information and Communi-
cation System Center using (a) FM multiplex broadcast-
ing, (b) radio wave beacons, and (c) infrared beacons for
display in three forms (text, simple graphics, and maps)
on navigation systems and other onboard devices. Traffic
information such as travel times, congestion conditions,
and traffic restrictions are sent to navigation systems in
real-time, offering not only greater convenience for driv-
ers, but also contributing to smoothing traffic flow and
improving fuel efficiency through appropriate route guid-
ance. Nationwide spread of the system was completed in
February 2003.

The new VICS WIDE system launched in April 2015
offers route guidance with high-precision avoidance of
congestion based on travel times provided by links on
ordinary roads, more detailed traffic information relying
on taxi probe data, pop-up advisories for all special
weather, tsunami, or volcanic eruption warnings, and in-
formation on areas struck by heavy rains (50 mm/h or
more).

Since 2019, work on integrating all probe data from ci-
vilian probes, infrared beacons, and ETC 2.0 to signifi-
cantly reduce congestion, build a precise, automated
driving-ready road traffic information network, and offer
stable and accurate information in the event of a disaster
has been conducted jointly with the Japan Road Traffic
Information Center (JARTIC) in the context of realizing
the world’s most reliable road traffic information net-
work. Field operational tests on road traffic information
services making use of probe data were initiated in To-

kyo and six other prefectures in the Kanto region in
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April 2020, and expanded to the Sapporo area, as well as
Aichi and Osaka prefectures in January 2022, and then
to all of Japan in July 2022.

3. 2. UTMS (National Police Agency)

The aim of the Universal Traffic Management System
(UTMSY) is the realization of a safe and comfortable traffic
environment with a low environmental burden. It
achieves this through sophisticated use of information
communication technology, including two-way communi-
cation between individual vehicles and traffic manage-
ment systems using infrared beacons. This enhances the
safety and smooth flow of road traffic, and also alleviates
traffic pollution.

(1) Main Applications of UTMS

(a) Advanced Mobile Information Systems
(AMIS): These are systems that aim to naturally dis-
perse traffic streams and alleviate congestion by comple-
menting information from sources such as traffic infor-
mation signs and radio broadcasts with traffic
information sent to onboard devices via infrared beacons.
As of the end of March 2021, all prefectures in Japan had
implemented AMIS.

(b) Fast Emergency Vehicle Preemption Sys-
tems (FAST): These systems use infrared beacons to
detect emergency vehicles in areas where call outs are
frequent and control traffic signals to give priority to
those vehicles. The aim of FAST is to shorten the time
required for emergency vehicles to reach an incident
scene or medical facility and to help prevent traffic acci-
dents involving emergency vehicles. As of the end of
March 2021, 16 prefectures had implemented FAST.

(c) Public Transportation Priority Systems
(PTPS): These systems control traffic signals to give
priority to buses and other public transportation. They
aim to reduce journey times and increase user conve-
nience. As of the end of March 2021, 40 prefectures in
Japan had implemented PTPS.

(d) Traffic Signal Prediction Systems (TSPS):
These systems aim to reduce driving stress and prevent
traffic accidents due to sudden braking and sudden
starts by providing advance information such as what
color the signal will be when drivers reach a signalized
intersection. As of the end of March 2021, 46 prefectures
in Japan had implemented TSPS.

(e) Pedestrian Information and Communica-
tion Systems (PICS): Aiming to support the safety of
pedestrians, (particularly the elderly and people with vi-

sual impairment), these systems use approaches such as
audio notification of traffic signal states and extending
the duration of green lights to prevent accidents. As of
the end of March 2021, 34 prefectures in Japan had im-
plemented PICS.

(f) Driving Safety Support Systems (DSSS):
These systems aim to prevent traffic accidents and oth-
erwise enhance road safety by providing drivers with vi-
sual and auditory information on surrounding traffic con-
ditions, alerting them to potential dangers and creating
an environment that reduces driving stress. As of the
end of March 2021, 10 prefectures had implemented
DSSS.

(g) Help system for Emergency Life saving and
Public safety (HELP): These emergency response sys-
tems aim to reduce the time it takes for emergency vehi-
cles to reach the scene of an accident and enable the
prompt rescue of injured people, as well as rapid clean-
up of the site by transmitting information such as where
the accident occurred via an on-board device or mobile
phone in the event of an emergency. As of the end of
March 2021, all prefectures in Japan had implemented
HELP.

3. 3. Smartway (Road Bureau of MLIT)

The aim of the Smartway Project is to enhance traffic
safety and to develop measures for improving congestion
and the environment. In this project, a Smartway is de-
fined as a next-generation road that uses ITS technology
to link people, vehicles, and roads through information.

(1) Progress of ITS Propagation

(a) Extensive provision of road traffic data and effec-
tiveness: The number of vehicle navigation systems in
Japan exceeded roughly 108.41 million units at the end of
December 2022. Of these, approximately 76.64 million
were compatible with real-time VICS road traffic infor-
mation (a service launched in 1996) as of March 2022.

(b) ETC popularization and effectiveness: ETC has
gained widespread acceptance since its full-scale intro-
duction in March 2001. As of the end of February 2023,
81.8 million on-board units had been set up, and 24 na-
tionwide expressway and public road management com-
panies use a single nationwide ETC system, which has a
utilization rate of roughly 90%. ETC has virtually elimi-
nated congestion at toll booths, which accounted for
about 30% of expressway congestion throughout Japan.
Consequently, ETC also helps lower the burden on the

environment by reducing COz emissions.
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(2) Nationwide Spread of ETC 2.0 Services

(a) Start of ETC 2.0 services: The Road Bureau of the
MLIT set roadside devices at roughly 10 to 15 km inter-
vals on inter-city expressways, and at roughly 4 km in-
tervals on inner city expressways, and launched the
world’'s first infrastructure-vehicle cooperative ITS spot
service in August 2011 (by April 2022, roadside units had
been set at approximately 1,800 locations along express-
ways throughout Japan).

The name of the services was changed from ITS spot
services to ETC 2.0 in October 2014, and the introduction
of services making use of route data, along with a well-
rounded lineup of private services, are being promoted.
Full-scale sales of ETC 2.0 on-board units began in Au-
gust 2015, and new installations of such units had
reached a cumulative total of approximately 9.05 million
at the end of February 2023.

(b) Initiatives in the fields of transportation and logis-
tics: Although the use of ETC in the fields of transporta-
tion and logistics has been limited to the payment of
tolls, the initiatives below are being promoted to optimize
transport by truck via the application of data on routes
traveled and usage times collected with ETC 2.0.

- Streamlining of passage procedures for ETC

2.0-equipped special vehicles

- ETC 2.0 support services for vehicle operations man-

agement

3. 4. Automated Driving Systems

Many ministries and agencies are pursuing initiatives
to commercialize automated driving systems.

(1) ITS Initiatives in the Strategic Innovation

Promotion Program (Cabinet Office)

This comprehensive strategy, and the Japan Revital-
ization Strategy approved by the Cabinet in June 2013,
led to establishing the Strategic Innovation Promotion
Program (SIP) to enable the Council for Science, Technol-
ogy and Innovation to fulfill its role as a control center
and realize scientific and technological innovation. Bene-
fiting from a budget that extends beyond ministerial and
industry boundaries allocated directly by the Council for
Science, Technology and Innovation, the SIP program
fosters research and development that promotes every-
thing from basic research to forward-looking end results
(application and commercialization).

Research and development on automated driving sys-
tems, one of the SIP challenges, began in June 2014 with
the aim of achieving the early commercialization and

popularization of automated driving. The initiatives car-
ried out over five years during the first phase of SIP-
Automated Driving for Universal Services (SIP-adus) led
to the formulation of unified cross-industry specifications
for dynamic maps and other high-accuracy three-dimen-
sional maps required for automated driving. Investments
by electronics, maps, and measurement corporations, as
well as automakers, led to the launch of Dynamic Map
Platform Co., Ltd. This new company started preparing
and commercially distributing high-accuracy three-di-
mensional maps for approximately 30,000 kilometers of
expressway in March 2019.

For the second phase of SIP initiated in 2018, one of
the 12 challenges tackled was a new Automated Driving
(Expansion of Systems and Services) project in recogni-
tion of the need for automated driving development that
will help resolve social issues such as reducing traffic ac-
cidents and congestion, securing transportation in depop-
ulated regions, and alleviating driver shortages. In the
context of SIP-adus, efforts focused on taking advantage
of the results of the first phase of SIP to both expand au-
tomated driving from highways to general roads, and to
market distribution and transportation services that
make use of automated driving technology. As in the
first phase, the program seeks to promptly realize a soci-
ety in which all people enjoy a high quality of life
through the promotion of research and development, as
well as field operational tests, in cooperative areas best
tackled through government-industry-academia collabo-
ration Intense efforts have been made to both coordinate
with the international community while obtaining gov-
ernment-industry-academia collaboration to combine the
Tokyo Rinkai area field tests and the development of ba-
sic technologies, as part of initiatives to surmount the
three obstacles presented by technology, legal systems,
and the fostering of social acceptance.

(2) Assessment the Legal System and Other

Issues (National Police Agency)

A partial amendment of the Road Traffic Act came
into force on April 1, 2022. With respect to automated
driving with no driver present, the amendment estab-
lishes a permission system designed with limited-area,
remote monitoring only driverless transportation servic-
es in mind. Under the revised legislation, appropriately
operating a vehicle using an automated driving system
that immediately and safely brings the vehicle to a stop
when the usage requirements stipulated for individual
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devices are no longer met is defined as “specified auto-
mated operation”. Excluding that operation from the def-
inition of driving opens the door to implementing sys-
tems that satisfy some of the permission criteria for a
subset of automated driving corresponding to automated
driving equivalent SAE Level 4 driving that does not as-
sume the presence of a driver.

Providers who want to carry out specified automated
operation must submit a specified automated operation
plan presenting the route, response in the event of an ac-
cident, and other details of the operation to the Public
Safety Commission of the prefecture with jurisdiction
over the location where the operation will be carried out.
Upon being granted authorization, the provider (special
automated operation provider) must assign special auto-
mated operation supervisors either in the vehicle or at a
predetermined remote monitoring location outside the
vehicle. The provider then bears the obligation of con-
ducting the operation in accordance with the special au-
tomated operation plan, and the assigned supervisors
must take the necessary measures to respond to a traffic
accident.

In a similar vein, the National Police Agency (NPA),
which is responsible for enforcing the Road Traffic Act
that stipulates the rules of the road, has set up a study
committee to address various issues involving the real-
ization of automated driving, including those concerning
the legislative system. The Public-Private ITS Initia-
tives/Roadmap 2020 anticipated the commercialization of
vehicles equipped with Level 4 automated driving sys-
tems for expressways around 2025, as well as the intro-
duction of autonomous Level 4 trucks on expressways in
or after 2025. In 2022, the study committee used those
objectives as a basis to identify upcoming Road Traffic
Act issues that must be studied in preparation for fur-
ther advances in Level 4 automated driving.

(3) Advanced Mobility Service Research,
Development and Social Implementation
Project for L4 AD (Road to the L4) (METI)

Given the changing conditions surrounding the auto-
motive industry exemplified by CASE and carbon neu-
trality, September 2021 saw the launch of Road to the
L4, a project to pursue initiatives starting with research
and development and following through with field opera-
tional tests and social implementation. The initiatives aim
to realize remote monitoring-only (Level 4) driverless au-

tomated driving services in limited regions around 2022,

expand those services to 50 locations around 2025, and
achieve Level 4 automated driving on expressways be-
ginning in 2025. This project has established a coordinat-
ing organization (the National Institute of Advanced In-
dustrial Science and Technology (AIST)) to carry out the
overall investigation and study, and manages progress
and other metrics according to four themes.

There has also been progress in establishing adminis-
trative systems related to automated driving. As illus-
trated by Level 4 automated driving being permitted as
of April 2023, automated driving services are transition-
ing to the social implementation phase. In that light, the
14th Subcommittee on Business Discussions on Autono-
mous Driving Technologies meeting held in March 2023
discussed new government targets and KPI concepts, as
well as a course of action for future initiatives with re-
spect to realizing driverless automated driving services
in limited areas at some 50 locations in 2025. The sub-
committee defined the KPI concepts from the stand-
points of compliance with the relevant regulations, the
type of vehicle operated, as well as the public nature and
sustainability of the project. Those concepts will then in-
form studies of the service models in demand, as well as
evaluations of the appropriateness of existing policies,
while also forming a basis to establish various policies
centered around the four challenges of continued techni-
cal development, environment building, enhancing social
acceptance, and accelerating commercialization.

(4) Roadside Support to Promote and Spread

Automated Driving (MLIT)

The goal of encouraging the spread automated driving
services that provide the elderly and others reliable day-
to-day transportation and contribute to more efficient lo-
gistics will primarily be pursued through the use of gen-
eral infrastructure development subsidies to support
local government systematic initiatives aimed at estab-
lishing the necessary supporting infrastructure for auto-
mated driving, and at building towns and communities
that make use of automated driving.

The higher volume of traffic than in semi-mountainous
regions and the confusing road layout in town centers
also mean that realizing Level 4 automated driving ser-
vices will require an accurate understanding of ordinary
vehicles, pedestrians, cyclists, and other surrounding traf-
fic conditions. However, detection using on-board sensors
is difficult at intersections and curves with poor visibility.
Consequently, studies and field operational tests of road-
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side-to-vehicle cooperative systems that use sensors to
detect the position, speed, and other information concern-
ing oncoming vehicles or pedestrians that is difficult to
acquire using on-board sensors are currently underway
in various regions in coordination with pilot projects.

November 2021 marked the beginning of joint re-
search collaboration between automakers, expressway
companies, and on-board sensor manufacturers concern-
ing guidelines for managing demarcation lines, tech-
niques for transmitting predictive data, and other factors
involved in realizing automated driving on expressways.
These collaborative efforts remain ongoing. Using the re-
sults of that research, the provision of merging support
and of lookahead information will form the object of field
operational tests on Level 4 autonomous trucks to be
conducted in coordination with vehicle development by
METT and the MLIT Road Bureau.

(5) Assessment of New Communication
Technologies for Automated Driving
Systems (MIC)

With respect to the topics in the Automated Driving
(Expansion of Systems and Services) project represented
by Phase 2 (fiscal 2018 to 2022) of the Strategic Innova-
tion Promotion Program (SIP) of the Council for Science,
Technology and Innovation, the Ministry of Internal Af-
fairs and Communications (MIC) is focusing on wireless
communications systems as it collaborates with other
government agencies involved in ITS to pursue research
and development aimed at realizing automated driving.

In 2022, the latest trends in the systematization and
standardization of 59 GHz band V2X communication in
regions such as Europe, the US., and China were sur-
veyed and analyzed. The results and those of the previ-
ous fiscal year served as the basis to study 5.9 GHz band
V2X system communication requirements that take coor-
dination with existing 700 MHz driving safety support
systems into account. The results of communication sim-
ulations were then used to design a communication pro-
tocol for these systems and propose wireless device
specifications for the development and manufacturing of
on-board devices and roadside units.

3.5. Promotion of ITS That Uses Radio

Beacons (MIC)

The Ministry of Internal Affairs and Communications
has already allocated frequencies and formulated techni-
cal standards for technologies such as VICS, ETC, on-
board radar systems, and 700 MHz band intelligent

transport systems. It has also been working to spread
the adoption of those systems.

Efforts to validate and implement automated driving
are currently underway throughout the world. Vehicle-
to-everything (V2X) communication enabling the ex-
change of information between nearby vehicles, roadside
infrastructure, and other road users is anticipated to
complement on-board sensors such as cameras or radars
in playing a critical role in the realization of advanced
automated driving functionality such as support for
branching and merging. Based on technical assessments
and research and development of 5.9 GHz V2X communi-
cation systems carried out to date, MIC launched the
Study Group on Next-Generation ITS Communications
for Cooperative Automated Driving in February 2023.
This group has been laying the groundwork for new fre-
quency allocations.

(1) Technical Studies on 5.9 GHz Band V2X

Communication Systems

Japan was a global pioneer in V2X communication sys-
tems with the commercialization of 700 MHz band driv-
ing safety support systems in 2011. In contrast, Europe,
the U.S. and other countries have been validating and
implementing V2X communication systems that use the
5.9 GHz band.

This makes it necessary for Japan to assess the intro-
duction of V2X communication that uses the frequency
band under consideration at the international level (5.9
GHz) in addition to the existing ITS frequency bands
(e.g., 760 MHz). Evaluations of the allocation of the 5.9
GHz band were set to start during the 2022 fiscal year in
the Frequency Reorganization Action Plan (released in
November 2022). In the wake of that decision, MIC estab-
lished the Study Group on Next-Generation ITS Commu-
nications for Cooperative Automated Driving, which con-
sists of experts, operators, as well as ministries and
agencies involved in automated driving, to visualize the
use of next-generation ITS communications in the con-
text of automated driving and assess what communica-
tion supporting such use should look like in preparation
for an interim report to be presented in the summer of
2023.

(2) Initiatives to Spread 700 MHz Band Driving

Safety Support Systems

In December 2011 the MIC revised ministerial ordi-
nances concerning the 700 MHz band driving safety sup-
port systems and laid the legal groundwork for the intro-
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duction of an ITS wireless communication system
designed to support safety. In October 2015, the world’s
first vehicles equipped with that system were commer-
cialized. Those vehicles make use of vehicle-to-vehicle
and vehicle-to-infrastructure communication to offer driv-
ing safety support services such as crossing collision pre-
vention, right- or left-turn collision prevention, rear-end
collision prevention, and the provision of information on
emergency vehicles.

Anticipating that Japanese ITS technologies could help
reduce or otherwise mitigate traffic accidents in other
Asian countries with traffic conditions and frequency
band allocations similar to those of Japan, MIC started
deploying the 700 MHz band driving safety support and
other systems to such countries in 2018.

In India, studies and coordination on running coopera-
tive pilot projects with local governments and automak-
ers were initiated in 2022 for the purpose of facilitating
the introduction of driving safety support systems that
use the 700 MHz band. One example of a pilot system
aims to shorten arrival times for emergency vehicles or
buses in a bus rapid transit system (BTRS) through the
use V2X communication to notify traffic lights or road
signs of the approach of such vehicles, and promptly
transition to green lights or have road signs advise vehi-
cles ahead to change lanes. In February 2023, workshops
and simple demonstrations introducing V2X communica-
tion domestic administrative systems, technology and
field operational tests were carried out in the cities of
Delhi and Ahmedabad for the purpose of deepening ties
with the Indian Ministry of Communications and observ-
ing the field operational tests on site.

3. 6. Promotion of International Standardization

(1) International Standardization Activities

Concerning the Enhancement of Smart
Mobility Systems (METI)

The reduction of COz emissions in the automotive sec-
tor is a necessary aspect of measures to address global
warming, and a decrease in CO2 is expected to result
from the more efficient traffic flow achieved by the
spread of automated driving. The need to reduce traffic
accidents and provide assistance to vulnerable road us-
ers also means that automated driving systems are
growing in importance year after year. ISO/TC 204 (In-
telligent transport systems) has been working on inter-
national standards for automated driving systems. Japan
has played a leading role in the related field of vehicle

control technologies in its capacity as convener for WG
14 (Vehicle/Roadway Warning and Control Systems),
which is in charge of international standardization activi-
ties in that field. However, standardization efforts aimed
at the early adoption of various automated driving sys-
tems gaining more momentum in the US. and Europe
year after year, along with the rapid rise of vigorous
standardization activities in China, South Korea, and oth-
er Asian countries, are expected to further intensify the
jockeying to take the lead in international standardiza-
tion efforts.

Consequently, based on the progress of regional stan-
dards in the U.S. and Europe and of the formulation of
consortium standards and taking global interoperability
into account, this project has focused on international
standardization activities with respect to control systems
related to automated driving and advanced driving sup-
port systems. These activities involve preparing drafts of
international standards, as well as reaching consensus at
international conferences with other countries concern-
ing both standardization items proposed by Japan at
ISO/TC 204 via private sector experts and important
standardization items proposed by other countries.

(2) Standardization Activities Concerning
Technologies to Support the Safety of
Automated Driving Systems (METI)

Automated driving systems will help realize safe and
smooth road traffic, and offer the promise of solutions
such as reducing traffic accidents, alleviating congestion,
and decreasing the burden on the environment, for the
various road traffic problems faced by society. Various
forms of technological development and field tests target-
ing social implementations of automated driving systems
are gaining in intensity year after year, both in and out-
side Japan. However, this also means that in automated
driving, the recognition, decision-making, and operation
tasks previously performed by humans will be entrusted
to machines, making it vitally important to determine
how to enhance safety performance and to convey that
information to administrations, corporations, and the gen-
eral public in an easy-to-understand manner (foster social
acceptance). Standalone vehicles capable of driving au-
tonomously will also make it vital to implement cyberse-
curity measures that preempt malicious uses for terrorist
purposes.

Among the ISO/TC 22 (Road Vehicles) standardization
efforts concerning the safety technologies on which auto-
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mated driving systems are built, Japan has primarily
supported international standardization activities for test
methods and performance requirements in areas related
to vehicle-side safety and reliability. The areas involved
include cybersecurity, safety validation scenarios (e.g., for
vehicle systems), software updates, safety of the intended
functionality (SOTIF), and HMI. Those activities will sup-
port the formation of international rules compatible with
the automated driving technology developed in Japan.
The public and private sectors will continue to work
hand-in-hand to allow Japan to collaborate with other
countries involved and play a leading role in critical cas-
es and fields.

(3) International Standardization Activities
Concerning the Field of Information and
Communication (MIC)

To promote the international standardization of ITS,
MIC actively contributes documents and participates in
meetings, mainly at the ITU-R and AWG, to ensure that
Japanese technologies, specifications, and other items are
appropriately included in the various draft recommenda-
tions and reports.

At ITU-R, WP 5A (Land mobile service) meetings
were held in May and November to advance the formu-
lation of a new ITU-R M[CAV] draft report based on SG
5 Question 261 Radiocommunication requirements for
connected automated vehicles (CAV). That draft report
consolidates use cases, purposes, communication require-
ments, communication technology, initial frequency
needs, interoperability conditions and other matters re-
garding CAVs. Japan contributed three documents and
incorporated information such as SIP results and the
uses cases for truck platoon driving carried out by MIC
in the draft report. The M.[CAV] report is scheduled for
completion in 2023, and Japan will continue to promote
ITS by participating in meetings and working in coordi-
nation with organizations in various countries. The
World Radiocommunication Conference (WRC-23) and
Radiocommunication Assembly 2023 (RA-23) will be held
in November 2023, and include discussions on issues and
research topics for 2024 and beyond. Japan will therefore
continue to vigorously carry ITS international standard-
ization activities.

One AWG meeting was held in September 2022. The
new APT Report on cellular based V2X for ITS applica-
tions in APT countries and APT Report on millimetre
wave ITS applications in APT countries draft reports

were submitted for consideration at the meeting of TG-
ITS, which is responsible for ITS wireless technology. Ja-
pan submitted two documents to contribute to the com-
pletion of the APT Report on cellular based V2X for ITS
applications in APT countries. In 2023, Japan will work
to boost ITS standardization activities in the Asia-Pacific
region though initiatives such as submitting the new
APT draft reports.

1 1TS Trends outside Japan

4. 1. Overview of the 28th ITS World Congress
2022: Los Angeles

This 28th ITS World Congress, the first on U.S. soil in
eight years since it was hosted in Detroit in 2014, was
held over five days from Sunday, September 18 to
Thursday, September 22, 2022 in Los Angeles, the sec-
ond largest city in the U.S, under the theme “Transfor-
mation by Transportation”. It attracted 6,500 participants
from 64 countries and regions.

The keynote address reacquainted the world with the
top priority of traffic safety and the expectations placed
on ITS. At the same times, discussions on carbon neu-
trality, a high interest topic especially in Europe, carried
over from the 2021 Hamburg Congress. In addition, dis-
cussions on equity, a topic that has garnered more inter-
est in the U.S,, have also expanded to Europe.

With COVID-19 measures lifted in the U.S. Congress
operation returned to normal. However, participation
from China was almost nonexistent due to that country’s
ongoing restrictions on traveling abroad.

The 2023 ITS World Congress will be held in Suzhou,
China.

4. 2. Automated Driving Technology Trends

In Japan, second phase of SIP-adus initiated in 2018
and carried out over five years came to a close. Con-
versely, the initiatives concerning the four themes for
driverless automated driving services carried out under
the Advanced Mobility Service Research, Development
and Soctal Implementation Project for L4 AD (Road to
the L4) project launched in 2021 are still in progress. The
revised Road Traffic Act coming into effect on April 1,
2023 legally allows Level 4 automated driving on public
roads.

In the U.S, Waymo and other IT businesses or start-
ups continue to take the lead in technical development.
Legislation permitting automated driving has already
been passed in 40 states, and there are as many as 50
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companies licensed to conduct automated driving tests in
California.

In Europe, the development of automated driving cen-
ters around projects involving research institutes and
OEMs, with projects such as Hi-Drive in the field of pri-
vately owned vehicles, and SHOW in the field of service
vehicles, respectively gathering many partners from var-
ious countries and conducting research and development.

China is advancing the development of vehicle-infra-

structure cooperative automated driving, referred to as
intelligent connected vehicles (ICVs) as part of the Made
in China 2025 national strategy. Seventeen regions
throughout the country are carrying out field operational
tests. Some commercial vehicle automated driving ser-
vices have also been launched, with Baidu operating ro-
botaxis in limited areas inside 11 cities, including Beijing
and Shanghai.
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