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Abstract

The Noble Rawdah, located within the Prophet’s Mosque (Al-Masjid an-Nabawi), is one of the
most significant and revered sites in Islam, attracting millions of visitors globally. Due to the
importance of facilitating prayers and offering salutations upon the Prophet Muhammad (PBUH)
and his companions, the need for an efficient and structured system to manage visitation and
ensure the safety and comfort of visitors has become paramount. To address this, a system for
issuing prayer permits was developed, enabling precise regulation of the number of worshippers
and their prayer schedules, thereby facilitating the smooth and orderly conduct of prayers within

the Rawdah.

Crowd simulation has become an essential tool in understanding and mitigating the risks
associated with large gatherings at significant religious events. The movement and organization of
visitors within the Prophet’s Mosque present complex analytical and dynamic challenges that
necessitate specialized attention. In this regard, computer-based simulation techniques are

instrumental in modeling and analyzing the intricacies of crowd dynamics in such spaces.

This study develops a computer-based modeling and simulation system for the Prophet’s Mosque,
encompassing both the visitation area and the Rawdah. Simulation results indicate an average
total visit time of approximately 21 minutes, including an average stay of 10 minutes inside the
Rawdah. Under the baseline scenario, the system accommodates about 2,916 visitors per hour
(55,404 visitors per day). Results further show that, through improved operational control and
high visitor compliance with scheduled visit times, the system capacity can be increased to
approximately 3,431 visitors per hour (65,189 visitors per day), representing a 17.7% increase in
daily throughput without requiring physical infrastructure expansion, but rather through

operational optimization and effective visitor flow management.
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