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Abstract

The global offshore wind power industry has experienced rapid development in recent years. However, its structures face severe
challenges from the harsh marine environment (wind, waves, currents, corrosion), creating an urgent need for effective structural
health monitoring systems to ensure safety and reduce operational and maintenance costs. This paper systematically reviews the core
sensor technologies (vibration, acoustic emission, strain) and wireless transmission technologies (LoRa, NB-IoT, ZigBee, Wi-Fi)
used in offshore wind structural health monitoring systems, providing a comparative analysis of their principles, characteristics, and
applications. It also explores solutions for building multi-level monitoring and data transmission networks through technology fusion.
This review offers crucial technical references and a theoretical basis for designing and optimizing SHM systems for offshore wind
structures, holding significant importance for promoting the intelligent development and safe, reliable operation of the offshore wind
power industry.
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