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This research was conducted based on the previous research in FY2018, which are
domestic and overseas surveys on the usecases of provision of signal information
from roadside infrastructure and the examination of the roadside infrastructure
related to the provision of signal information specialized for automated driving. The
purpose of this research is to revise the specifications by clarifying functional and
technical requirements as the roadside infrastructure specialized for automated
driving and developing prototype systems for its verification. Firstly, we defined
the following three requirements for traffic signal information for automated driving.

* Accuracy. The error between signal information and the actual traffic light
status should be + 300ms or less.

* Reliability. To implement a fail-safe function that confirms the consistency
between traffic light status and signal information and to notifie abnormality
occurences to vehicles immediately.

* Availability. To realize provision of signal information in various signal control
methods.

In order to secure the reliability required to the infrastructure for automated driving,
we defined technical requirements as a fail-safe function that verified the
consistency between the traffic light status and signal information and drafted new
specifications for roadside infrastructure, which are for traffic signal controller and
ITS radio roadside unit. In addition, based on these new specifications, Ist step
prototype system was developed to verify this fail-safe function. And functional
evaluation of whether or not a fail status could be detected and measurements of
delay time from occurrence of a failure state to detection were performed.

Furthermore, in order to improve the availability of signal information required for
automated driving, we exchanged opinions with Japan Automobile Manufacturers
Association and signal controller manufacturers who weree also participating in this
investigation committee, we also collected opnions from prefectural police
departments with the cooperation of the National Police Agency. Then we
summarized the issues related to signal control for automated driving, such as
appropriate yellow time and operational conditions of actuated control. In addition,
a review was conducted on experiment plans on a test course to verify these issues.
At the test course experiment, infrastructure system was built outdoors simulating

a real road. There, various signal control such as actuated control and flash control



were performed, and the history of signal information was collected with
experimental equipment. By doing so, we verified whether the signal information
could contribute to the utilization of automated driving. We also specified special
signal control methods that are considered to be difficult to provide signal
information, such as “FAST control” giving priority to emergency vehicles, “Recall
control” emerging green light according to the request from pedestrian push buttons.
Then we examined the expansion of the signal information provision function for
these controls, and revised infrastractre specifictions for a secondary prototype
system. Based on the verification results obtained from primary and secondary
prototypes, the knowledge obtained from the test course experiment and from FOT
in Tokyo waterfront area, the final technical specifications of the signal information
provision infrastructure that realizes automated driving were determined.

Furthermore, based on the results of a research related to provision of signal
information via the cloud conducted in 2019 and the results of this research, we
compared the advantages and disadvantages of both methods from the technical and
operational viewpoints. As for the provision method via the cloud, model
experiments are planned after 2020, and based on these results, it is expected that
the appropriate provision method of signal information according to both the use

case and signal control methods will be sorted out.
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