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Evaluating the effect of network topology on the efficiency of v2x communication in a
self-organizing architecture
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Abstract

This study evaluates the impact of network topology on the performance of V2X
(vehicle-to-everything) communications in a self-organizing network (SON)
architecture. Focusing on hierarchical, cluster-based, and peer-to-peer (P2P) overlay
topologies, we investigated key performance metrics—Ilatency, throughput, reliability,
and energy consumption—in various automotive environments. The results show that
the hierarchical topology is superior in high-density urban environments and provides
low latency and high reliability, while the cluster-based topology provides balanced
performance for medium-density environments. In contrast, P2P overlay topology is
advantageous due to its adaptability and flexibility in dynamic or emergency scenarios.
These findings show that hybrid topology models that are dynamically adjusted based
on environmental conditions can optimize V2X performance in different scenarios.
Future directions include exploring Al-based topology management and integrating
low-power routing with secure and decentralized protocols to further increase network
efficiency, flexibility, and scalability for V2X applications.

Keywords: V2X communication, self-organizing network, network topology,
hierarchical topology, hybrid topology.
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