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Abstract: The integration of sensing and communication is beneficial of efficiently co-utilizing resources for optical networks. Tt
empowers multi-dimensional sensing and ubiquitous optical communication, which is in line with the future development and evo-
lution of optical network. The integrated optical network with sensing and communication capabilities can fully utilize existing fi-
ber-optic network resources, enhance network quality and operational efficiency, and enable low-cost, high-efficiency, and
high-reliability deployment and application of various novel fiber-optic sensing technologies. In this paper, we introduce the key
technologies and technical challenges of integrated sensing and communication of optical networks. Then we elaborate and analyze
several typical application scenarios. Finally, we discuss the prospective development of integrated sensing and communication of
optical networks.
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Figure 1 Schematic of 4 typical distributed fiber optic

sensing systems based on Rayleigh scattering
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Figure 2 Schematic of typical ROTDR/DTS systems
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Figure 3 Schematic of typical BOTDR systems
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