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Abstract

The process of berth allocation for ships is among the most complex operational
challenges faced by seaports worldwide. This process requires efficient coordination
between limited resources, such as berths, and the increasing demand from diverse ship
sizes and types. This study aims to develop an innovative model based on Reinforcement
Learning (RL), a branch of Artificial Intelligence (Al), for dynamic berth allocation. The
model considers multiple operational criteria, including ship length, net weight, and max
draft. Real operational data from the Misurata Free Zone Port, a strategic port in North
Africa, were used to validate the model. The initial results demonstrated the model’s
ability to enhance berth allocation efficiency and reduce waiting times, thereby improving
overall operational performance. However, challenges related to generalizing the model
and integrating it with other logistical systems were identified. This study provides a
practical framework and significant contribution to leveraging Al for optimizing port
operations and supporting global trade.

Keywords— Atrtificial Intelligence, Reinforcement Learning, Berth Allocation, Misurata

Free Zone, Operational Efficiency.
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