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Application and Development Analysis of Optical Transmission Network in Data
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Abstract: Optical transmission networks rely on two main technical means, wavelength division multiplexing and optical cross
connection, to create a high-capacity, low latency, and high reliability physical layer transmission system, which has become an
important component of data communication infrastructure. Due to the higher requirements for bandwidth and latency in various
services such as 5G, 6G, artificial intelligence large model training, and data center interconnection, optical transmission networks are
undergoing a technological transformation from static pipelines to intelligent open networks. The ION-2030 technology report of the
International Telecommunication Union believes that future optical networks are not a single transmission channel, but should have
integrated infrastructure with intelligent technologies such as perception, computing, artificial intelligence, and sustainable
development concepts. A systematic analysis of the practical applications and future development directions of optical transmission

networks in various situations provides practical guidance for network planning and technology selection.
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