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An Optimal Number Design Model of Service Windows for the RSA Facilities on

Expressways
By Kouji YAMAMOTO, Kazuya AOKI, Kiyoyuki KAITO and Kiyoshi KOBAYASHI

This paper focuses upon the optimal number of service windows for Rest and Service Area
(RSA) facilities on expressways. The arrival phenomena of the customers to the service
facilities are formulated as mixed Poisson processes, and a methodology was proposed to
decide the optimal number of service windows to satisfy the service level under a given
condition by forecasting the queuing process of the service facilities using Monte-Carlo
simulation. The arrival events of the customers, which are subject to the mixed Poisson
processes, are expressed as the probabilities of excesses over the threshold using log
database of service time for each window. However, when the queue occurs in the service
facilities, the arrival rates cannot be directly measured from the log data. We developed a
methodology to estimate the maximum likelihood rates of deviation from the average arrival
probability by use of Monte Carlo simulation based upon the occupancy data of the facilities
in busy periods. Furthermore, the simulation model is formulated to investigate the optimal
number of windows, which is designed to keep the service levels. Finally, the practical
availability was investigated by a case study dealing with the service windows for RSA
facilities on the Tomei-Expressway.
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