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[Abstract] With the development of information technology, communication is shifting from traditional bit
transmission to semantic communication to cope with the bandwidth pressure and real—time challenges brought by
big data and multimodal information. This article proposes a cross modal semantic encoding method based on deep
learning, which achieves efficient feature extraction and alignment of multimodal data such as images and texts, and
improves semantic accuracy by about 20%; Design a decoding error recovery mechanism that combines contextual
understanding to enhance transmission reliability; And build an evaluation system that covers semantic similarity,
efficiency, and real—time performance. The technological roadmap covers three stages: semantic encoding,
compressed transmission, and intelligent decoding. It has demonstrated significant benefits in intelligent
transportation, remote healthcare, and industrial Internet of Things, such as reducing travel time by 15%,
improving diagnostic efficiency, and generating an estimated $500 billion in revenue in the industrial sector by
2030, promoting the evolution of communication towards efficiency, intelligence, and semantics.
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