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Research on Damage Resistance and Reconstruction Technologies for Internal Ship Fiber
Optic Buses and Photoelectric Conversion Nodes
Li Shaopeng Fei Xiangbang
Shanghai Aerospace Electronic Technology Research Institute

[Abstract] Addressing the insufficient interference and damage resistance of traditional copper cable electrical
buses in high—defense ship environments, this study systematically investigates core technologies for internal ship
fiber optic buses and photoelectric conversion nodes. It provides an in—depth analysis of damage resistance
mechanisms—including electromagnetic immunity, hardware bypass, three—dimensional spiral cabling, and
highly damage—resistant packaging—for fiber optic buses, while elucidating reconstruction mechanisms for
photoelectric conversion nodes featuring electro—optical hybrid networking, ring network self—healing,
real—time performance assurance, and enhanced environmental adaptability. The research findings offer critical
technical support for improving the battlefield survivability and fault recovery efficiency of shipboard
communication systems.
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