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Abstract

Nowadays, the queueing theory is one of the most essential theories for designing the Internet, buffer
of servers and rooters, production systems, and so on. However, the exclusive volume effect, which is
an important factor for a pedestrian queue, is not considered in the queueing theory, so that its
effectiveness is questionable for designing a pedestrian queue. Thus, we newly introduce the exclusive
volume effect to the queueing theory and obtain the exact probability distribution function and the
mean value for waiting time in a queue. Our result indicates that the waiting time increases when we
consider the exclusive volume effect since pedestrians take some time to close up spacing. The increase
of the waiting time is particularly large in the case that the service time is not sufficiently larger than
the time of closing up. We have also performed the queueing experiments by real pedestrians and

succeeded to verify the phenomena implied by our extended theory.
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