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Abstract :

Wireless MESH networks are widely applied in complex scenarios such as emergency communication,

smart cities, industrial internet, and military communication due to their self-organizing, self-healing,

and multi-hop transmission characteristics. However, in complex environments characterized by

a large number of nodes, significant fluctuations in link quality, strong electromagnetic interference,

and simultaneous transmission of multiple services, wireless MESH networks encounter significant

challenges. To address these issues and enhance the robustness of wireless MESH networks, this

paper conducts a series of research efforts focusing on network topology optimization, routing

protocol improvement, channel interference suppression, and inter-node cooperation. It identifies the

causes of network instability and provides corresponding solutions and implementation schemes,

offering valuable guidance for the design and optimization of wireless MESH networks in complex

environments in the future.
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