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Abstract

Up to now, semi-static and semi—dynamic information (comprising traffic
restriction and other information) has been provided at the level of individual
roads for the implementation of automated driving systems in society. However,
providing information for individual lanes is thought to be an effective means of
achieving safer and more stable driving through the control of self-driving
vehicles. The purpose of this study was to gather information through a survey of
the road traffic information that is currently being provided, and an exchange of
views with relevant entities, for the purpose of using semi—static and semi—dynamic
information in the dynamic maps that are expected to be used by automated driving

systems.

Road traffic information in Japan passes through three stages before use:
information gathering and consolidation, information processing and editing, and
information provision. Road traffic information is collected by centers established
independently by traffic administrators and road administrators. The information
is then consolidated at the Japan Road Traffic Information Center (JARTIC) and
processed and edited at the Vehicle Information and Communication System Center
(VICS Center), after which it is provided by means of FM multiplex broadcasts.
Additionally, information gathered by vehicle and other sensors and traffic cameras
is processed and edited by traffic administrators at traffic control centers and
then provided by means of optical beacons installed on ordinary roads. Moreover,
information gathered by sensors is also processed and edited by road administrators
at road control centers and provided by optical beacons installed on expressways,

or by the ETC 2.0 service.

The data format used to transmit road traffic information via FM multiplex
broadcasts is defined as ARIB STD-B3 “ARIB Standard for Operation of The FM
Multiplex Broadcasting System.” Of the types of road traffic information, a format
has been defined for regulatory information, making it possible to provide
information on regulatory events at the individual lane level. The data format for
FM multiplex broadcasts is almost the same as that for both optical beacons and
radio beacons. Moreover, this type of road traffic information is compiled and
provided for VICS links, which are segments created by dividing up the road network

into the intervals between intersections and so on. On expressways, regulatory
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information is managed by road administrators for individual lanes and provided by

means of FM multiplex broadcasts or the ETC 2.0 service

On stand-alone automated driving systems as well, it is thought to be possible
to use vehicle sensors to detect regulatory events ahead in the direction of travel.
In such cases, after the vehicle sensors have detected an event, the vehicle will
change lanes, etc. as needed to avoid the event. However, as the range that can be
detected by the vehicle sensors is limited, there may be no margin allowing the
vehicle to change lanes immediately before the regulatory event. In such cases, if
advance warning information for regulatory events at the individual lane level is
provided from the road side, the vehicle will be able to change its route or will

have enough of a margin to change lanes in advance of the regulatory event.

For automated driving systems to be able to use road traffic information for
individual lanes, it will be necessary to verify whether or not there are problems

with regard to issues such as the following:

1. Errors due to data conversion in the multiple conversion processes that are
conducted when providing road traffic information

2. Differences in map accuracy, updating frequency and so on between the maps
used to provide road traffic information and the maps used by the automated
driving system

3. Time lag at each stage in the generation, transmission and use of information

by the vehicle

A proposed testing plan has been prepared for the purpose of conducting
verification tests to verify these issues as part of a different project during
the next fiscal year. A proposal for an equipment configuration was studied for
receiving the regulatory information distributed by the ETC 2.0 service and
overlaying this information onto the dynamic maps prepared for a separate project,
the “Cross—Ministerial Strategic Innovation Promotion Program (SIP) / Automated
driving system / Large-scale Field Operational Tests.” For this same project,
dynamic maps are being prepared for approximately 758 km of roads administered by
the East Nippon Expressway Company (NEXCO East), Central Nippon Expressway Company
(NEXCO Central) and the Metropolitan Expressway Company Limited. As NEXCO East and

NEXCO Central are providing regulatory information for individual lanes, it was
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assumed that they will conduct field operational tests on certain sectors of their
expressways (between several interchanges and between junctions). However, the
field operational tests will be performed on public roads and will use the ETC 2.0
service that is currently in operation, so presumably the test will be conducted
not with dummy data but with information that is currently being distributed by
ETC 2.0. As it cannot be determined in advance what information will be provided
at what time from which roadside units, the proposed test plan uses information on
anticipated road construction restrictions that is provided by each road company
on the Internet for the driving plan. It should be noted that road traffic
information that is already being provided by ETC 2.0 and so on is designed to
provide information to drivers and is not designed to be used for vehicle control.
Accordingly, in the test, the regulatory information for individual lanes that has
been received by the ETC 2.0 on—board unit will be plotted on the dynamic map, and
the test participants will compare this with the actual driving status to confirm

the potential usefulness of the information.
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