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The era of automated driving, connected cars, and electric vehicles is about to arrive.
While electric vehicles are basically zero-emission vehicles, they do not use gasoline.
Therefore, the spread of electric vehicles may lead to a continuous decline in gasoline
tax revenues, which in the future may become a major funding shortfall for the
development and maintenance of transportation infrastructure. Although driving in
formation using automated driving technology is a promising concept to address the
problems of traffic congestion and driver shortage, there are some problems such as
the inability to pass through the automatic toll collection (ETC) system on
expressways under the current circumstances.

This research provides a software architecture platform for cooperative automated
driving vehicles using communication technology to control driving and road billing
based on reservations in a spatio-temporal grid on the road. By using this system, we
Investigate the usefulness of a new distance-based scheme to replace the current
gasoline tax collection scheme.

The platform divides space and time on the road into a grid for management.

Multiple automated vehicles use communication to reserve a space-time grid on the
road for a planned driving route to the management server. A predetermined fee is
charged for the reservation of the space-time grid.
In the performance evaluation of the system using this platform, we measured
parameters such as grid reservation accuracy, response time, data packet loss, and
toll collection accuracy, as well as travel time improvement and the effectiveness of
driving in formation.

The evaluation results show that the proposed system can contribute to alleviating
traffic congestion by charging cooperative automated vehicles that travel in platoon
on the road, as well as providing a long-term alternative to gasoline taxation.



