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Abstract

This research aims to study the impact of metaheuristic algorithms on improving the
performance of routing protocols in fifth-generation (5G) wireless networks by
enhancing data transmission efficiency and reducing transmission delay and packet
loss ratio. A simulation environment based on the Ns-3 simulator was adopted to
construct several 5G network scenarios, where the number of users (UES), servers,
and other network elements were varied in order to analyze their effect on routing
protocol performance. The Ant Colony Optimization (ACO) algorithm and the
hybrid PSO-ACO algorithm were applied as multi-objective optimization
techniques to find near-optimal routing paths compared to the traditional non-
optimized approach. The evaluation was conducted using three main performance
metrics: Packet Delivery Ratio (PDR), Transmission Delay, and Packet Loss Ratio.
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The results showed that the use of metaheuristic algorithms significantly improved
network performance compared to the conventional method. The hybrid PSO-ACO
algorithm achieved the best performance by increasing the Packet Delivery Ratio,
reducing transmission delay, and minimizing packet loss ratio. Overall, the study
demonstrates that metaheuristic algorithms are an effective approach for enhancing
routing protocol efficiency in 5G network environments.

Keywords: Metaheuristic algorithms, 5G networks, routing protocols, Ns-3, Ant
Colony Optimization (ACO).
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