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Abstract: To address the challenges of low efficiency in transmitting massive video data and suboptimal detection accuracy under complex
channel conditions for railway intrusion detection, an adaptive semantic communication framework based on Video Transformer is proposed.
This framework achieves efficient and robust task—oriented semantic information transmission by conveying highly task—relevant semantic
features and integrating a channel—adaptive module. Experiments conducted on a constructed real-world railway scenario video dataset
show that, compared with traditional separate video coding and joint video coding methods, the proposed framework attains higher intrusion
detection accuracy under various additive white Gaussian noise and diverse fading channel conditions. Furthermore, it exhibits superior ro-
bustness and performance gains in low signal—to—noise ratio and complex channel environments, offering a novel technical approach for en-
hancing the video analysis and transmission efficacy of intelligent railway monitoring systems.
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