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Abstract

This study aims to evaluate the effectiveness of applying modern technologies in improving the
efficiency of equipment and container tracking operations within Damietta Container & Cargo
Handling Company at Damietta Port, in the context of the transition toward smart ports. The
research focused on three main technologies: Global Positioning System (GPS), Radio Frequency
Identification (RFID), and Optical Character Recognition (OCR), as they represent key tools for
enhancing tracking accuracy, improving operational performance efficiency, and reducing errors
resulting from manual data entry.

The importance of this study arises from the need to address deficiencies in the current operating
system, which relies on manual entries in the NAVES system without the use of precise tracking
technologies. This dependence leads to slow operational procedures, low data accuracy, and
difficulty in monitoring the real-time locations of equipment and containers. Accordingly, this
study presents an applied model that experimentally implements some modern tracking
technologies on a limited scale within a real operational environment to measure their direct
impact on tracking efficiency and the satisfaction of employees and customers.

The study adopted the experimental field methodology as the most appropriate approach to
measure changes resulting from the implementation of new technologies before and after
application. Three consecutive practical experiments were conducted during the period from
January to May 2025.

In the first experiment, GPS devices were installed on a set of operational equipment to evaluate
the efficiency of tracking their locations. The results showed a significant reduction in the average
response time for determining equipment positions, reflecting a notable improvement in the speed
and accuracy of information retrieval.

In the second experiment, RFID technology was applied at the entry and exit gates of trucks, and
the average waiting time before and after implementation was compared. The results indicated a
decrease in average waiting time, which helped reduce congestion and improved the flow of truck
movements within the operational yard.

In the third experiment, OCR technology was implemented using cameras mounted on STS cranes
to automatically read the numbers of containers and equipment during loading and unloading
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operations. This resulted in a noticeable reduction in data entry errors, thereby improving the
overall accuracy of operational data.
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