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A Sensing Optical Cable for Marine Environments
Lin Jian Wei Yinuo Fan Congyang Xu Jun Lu Rongzhang Jiang Wei
Jiangsu Tongguang Marine Optoelectronics Technology Co., Ltd.

[Abstract] This paper introduces an optical sensing cable designed for marine environments. The cable features a
reinforced core surrounded by an extruded elastomer sensitization layer on the outer side to enhance sensitivity
to underwater acoustic vibrations. Multiple optical fibers are spirally wound at regular intervals to form a
distributed sensing structure, enabling effective monitoring of the underwater environment. Following the
sensitization layer are the winding tape sheath, inner protective sleeve, reinforcement layer, and outer protective
sleeve, which serve respectively to protect the fibers, provide sealing and cushioning, offer tensile strength, and
safeguard against marine environmental stresses, thereby meeting long—term application requirements in marine
settings. The study focuses on analyzing the structural design of each cable layer as well as the manufacturing
challenges associated with forming surface grooves on the elastomer.
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