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Abstract

This work proposes a novel micro-road pricing alternative method to replace the current highway toll collection method by providing a software architecture
platform. In this platform, the automated vehicle reserves (virtual) spatio-temporal sections on the road in real-time for road pricing. Time and space are
divided into grids and assigned a designated charge to a grid managed on a dynamic map. An automated vehicle reserves the planned travel route and time in
advance and mediates based on the reservation information. The performance evaluation results show that the system reserves the requested grid, routes,
and collects the highway tax charges with minimum communication time and no data package loss. At moderate traffic volumes on the highway, it reduces
travel time more than conventional tollgate systems. Consequently, our proposed system’s travel time improvements will reduce congestion by more
effectively exploiting road capacity while generating highway toll tax collection from all types of vehicles.

Introduction

Toll fee collections are required for expansion, operating, and maintenance purposes of 3) EVALUATION

highways. Toll fees were traditionally collected manually at designated toll gates on highways,

bridges, and tunnels using cash or cards [1]. Presently, the highway network has been oad environment in types. . :

established utilizing manual, semi-automatic, and automatic toll collecting systems [2]. Which Viesim Y I
has several drawbacks, including each vehicle having to stop or reduce speed to pay at a
tollbooth, causing congestion and increasing travel time [3]. Therefore, the old toll collection
systems can no longer meet the demands of expanding highways in today's high-tech mobility.
Therefore, a modern system in the era of automated vehicles is needed to address current
needs and challenges.
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2) SIMULATION Conclusion

Figure 6. Execution screen of simulation for ERP1. ¢ Using a software platform, the proposed micro road pricing system as an alternative
method to replace the current highway toll collection method has been established.
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