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Abstract: With the rapid development of artificial intelligence technology, the traditional communication paradigm centered on bit transmis-
sion is undergoing fundamental changes. This paper systematically reviews the development route of semantic information processing and
communication from theoretical origins to technological evolution, and clarifies its essential connotation and core advantages. From the two
dimensions of communication and intelligence, it analyzes the key challenges faced by its commercialization and forecasts its industrial pros-
pects. The commercialization of semantic communication is still restricted by three major bottlenecks: imperfect theoretical system, insuffi-
cient maturity of full-link technologies, and lagging standardization process. The continuous advancement of intelligence, especially the de-
velopment of agent technology, will effectively promote the practical deployment of semantic communication networks. In vertical indus-
tries with clear semantic tasks and scenario constraints, such as industrial Internet of Things, emergency communications, and deep—sea un-
derwater acoustic communications, semantic communication technology is expected to achieve partial pilot commercialization within 3-5
years. With the evolution of 6G technologies and standardization, semantic encoding and decoding as well as semantic cognitive network ar-
chitectures are expected to be incorporated into the global 6G standard framework in 5—10 years. In contrast, the large—scale deployment
of full-network endogenous semantic intelligence is estimated to take 10—20 years. This work can provide references for academic and in-
dustrial communities to carry out research and application deployment of semantic communication.
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